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PREFACE  TO  THE  FIFTH  EDITION. 


In  this,  the  Fifth  Edition  of  my  Manual,  many- 
subjects  have  been  completely  re-written,  and  several 
new  articles  added.  Whilst  relating  the  experiences 
of  others,  I  have  endeavoured,  at  the  same  time,  to 
make  this  book  a  record  of  my  own  practice. 

12  Harley  Street,  Cavendish  Square,  W. 
September  1884. 
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CHAPTEE  I. 

DISEASES  OF  THE  COJJJUNCTIVA. 

CATARRHAL  OPHTHALMIA — Amte  Conjunctivitis 
— is  au  inflammation  of  the  conjunctiva  covering  the 
eye  and  lining  the  lids.  It  may  come  on  without  any 
apiDarcnt  cause,  or  it  may  be  produced  by  rapid  alter- 
nations of  temperature,  or  by  exijosure  of  the  eye  to  cold. 
Catarrhal  ophthalmia  will  sometimes  assume  an  epidemic 
character,  and  large  numbers  in  the  same  locality  will 
suffer  from  it ;  or  it  will  attack  every  member  of  a  family 
in  succession,  notwithstanding  that  due  precautions 
have  been  taken  to  prevent  it  spreading  by  direct 
communication. 

Symptoms. — A  feeling  of  grittiness,  as  if  dust  or  fine 
sand  were  in  the  eye,  with  some  stiffness  of  the  lids. 
The  conjunctiva  becomes  red,  and  this  increase  of  vascu- 
larity generally  commences  from  the  circumference  of  the 
globe,  and  fades  as  it  approaches  the  cornea.  In  the 
advanced  stage  of  this  affection  the  white  of  the  eye 
becomes  of  one  uniform  rod  colour.  The  redness  is 
superficial,  and  of  a  brighter  and  darker  shade  than  that 
caused  by  inflammation  of  the  deeper  structures  of  the 
eye,  for  which  it  can  hardly  be  mistaken.  There  is  an 
inci'eased  secretion  from  the  surfaces  of  the  eye  and  lids ; 
at  first  only  of  mucus  but  afterwards  of  muco-pus,  small 
quantities  of  which  will  collect  in  little  beads  over  the 
caruncle  at  the  inner  angle  of  the  eye,  or  form  littlo 
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scabs  on  the  edges  of  the  hds  by  cakh:g  ou  the  eyelashes. 
If  the  lower  lid  be  drawn  down  by  the  finger,  one  or  two 
streaks  of  pus  or  lymph  will  be  often  seen  in  the  oculo- 
palpebral  fold.  The  patient  complains  that  the  lids  are 
sticky,  and  that  in  the  morning  they  are  gummed 
together  by  dried  secretion.  On  looking  at  the  ej^es, 
there  is  a  peculiar  sticky  and  gummy  appearance  which 
is  cpiito  characteristic  of  the  disease.  There  is  often 
associated  with  these  symptoms  chemosis  of  the  con- 
junctiva and  swelling  of  the  lids.  The  conjuuctiva_ looks 
blown  np  i'rom  the  serous  effusion  into  the  subjacent 
cellular  tissue,  sometimes  to  an  extent  sniEcient  to  make 
the  cornea  appear  sunken  below  it.  The  cornea  is  clear, 
and  the  pupil  is  active.  The  rapid  action  of  the  pupil 
Avill  at  once  decide  that  the  inflammation  is  superficial 
and  that  the  iris  is  not  affected  by  it. 

Catarrhal  ophthalmia  usually  commences  in  both  eyes 
simultaneously,  or  one  eye  may  be  attacked  a  little  in 
advance  of  the  other,  but  it  is  seldom  that  this  disease  is 
limited  to  only  the  one  eye.  In  this  respect  catarrhal 
ophthalmia  offers  a  marked  difference  from  gonorrhoeal 
ophthalmia,  which  is  generally,  in  the  first  instance, 
strictly  confined  to  the  one  eye.  (See  Goxokrhceal 
Ophthalmia,  page  8.) 

Prognosis. — This  affection  is  usually  very  amenable 
to  proper  treatment,  and  tlie  eyes  will  recover  without  a 
trace  of  the  disease  remaining.  But  if  no  treatment  be 
adopted,  or  unsuitable  remedies  be  used,  the  conjunctival 
inflammation  may  extend  to  the  cornea,  and  corneitis 
with  superficial  or  deep  ulcerations  may  follow. 

Treatment. — The  eyes  should  be  bathed  every  two 
or  three  hours,  or  ofteuer  if  the  case  is  severe,  with  a  lotion 
of  alum,  or  sulphate  of  zinc  and  alum  (F.  47,  48,  50), 
taking  care  that  with  each  application  a  little  is  allowed  to 
flow  into  the  eyes.  A  solution  of  nitrate  of  silver  (F.  2-2), 
or  of  chloride  of  zinc  (F.  25),  is  very  useful  in  catarrhal 
ophthalmia,  and  especially  in  those  cases  where  there  is 
chemosis  of  the  conjunctiva  and  swelling  of  the.  lids. 
Two  or  three  drops  should  be  dropped  into  the  eye  twice 
a  day,  and  every  two  or  three  hours,  or  ofteuer  if  neces- 
sary, the  eyes  should  be  cleansed  from_  discharge  by 
bathing  them  with  a  lotion  of  boracic  acid  (F.  45).  To 
prevent  the  gummiug  together  of  the  eyelids  during 
sleep,  a  little  unguent,  cctacei  or  vaseline  should  be 
smeared  along  their  tarsal  borders  every  night.    At  the 
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commencement  of  the  attack  the  bowels  should  be  acted 
oil  hy  some  purgative,  and  if  the  patient  is  hot  and 
thirsty  an  alkaline  or  effervescing  draught  (F.  66,  68) 
may  be  prescribed,  but  as  a  rule  tonics  such  as  bark, 
quinine,  or  iron  will  be  required;  and  these  are  given 
with  most  benefit  after  the  hrst  febrile  symptoms  which 
often  usher  in  an  attack  of  catarrhal  ophthalmia  have 
passed  away. 

CHRONIC  OPHTHALMIA  maybe  consequent  on  catar- 
rhal oijhthalniia,  the  acute  disease  subsiding  into  a  chronic 
form,  but  this  is  quite  exceptional.  Chronic  ophthalmia 
generally  occurs  in  patients  who  are  below  the  standard 
of  health,  and  in  those  who  have  to  earn  their  living  by 
the  long-continued  use  of  their  eyes  at  fine  work. 

Symptoms.— The  eye  has  a  reddish  and  irritable  ap- 
pearance ;  it  will  not  face  the  light  without  a  sense  of  dis- 
comfort and  watering.  The  caruncle  and  edges  of  the 
hds  often  look  red  and  prominent,  and  the  secretion  of 
the  mucous  surfaces  of  the  lids  and  globe  is  slightly 
increased.  Eeading  or  fine  work  soon  tires  the  eye,  and 
causes  it  to  flush  up.  The  patient  is  generally  more  or 
less  out  of  health,  oftentimes  used  up  from  want  of  rest. 

Treatment.— When  there  is  reason  to  beUeve  that 
oyer-uso  of  the  eyes  has  been  the  e.xciting  cause  of  the 
disease,  rest  must  be  strictly  enjoined.  Close  reading,  the 
casting  up  of  figures,  and  all  fine  work  should  be  forbidden. 
The  state  of  the  patient's  health  should  be  improved,  and 
any  irregularity  in  the  discharge  of  the  functions  of  the 
diiferent  organs  of  the  body  should  be  as  far  as  possible 
corrected. 

Local  Applications.— When  there  is  any  extra  secre- 
tion from  the  mucous  surfaces  of  the  lids  or  eye,  mild 
stimulating  drops  or  lotions  do  good.  Two  or  three  drops 
of  the  gutta3  argenti  nitratis  (F.  22),  or  of  ziuci  sulphatis 
(F.  _2rj),  may  be  dropped  into  the  eye  twice  a  day. 
Lotions  with  alum  or  with  alum  and  sulphate  of  zinc 
combined  (F.  48,  50),  are  very  efficacious  ;  a  weak  solution 
of  the  acetate  of  load  (F.  .'32),  provided  there  is  no  abra- 
sion of  the  cornea,  will  be  often  found  very  useful.  The 
tarsal  edges  of  the  lids  should  be  anointed  at  night  with 
a  little  unguent,  cetacei,  to  prevent  their  gumming 
together  ;  or  if  there  is  much  secretion  from  the  Meibo- 
mian follicles,  the  unguent,  hydrarg.  nitratis  dilut 
[F.  12y)  may  be  advantageously  used.    When  there  is 
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much  dread  of  light,  stimulating  applications  to  the  e}e 
fail  to  do  good,  and  are  a])t  to  excite  considerable  irrita- 
tion. .In  chronic  ophthalmia  counter-irritation  will  be 
frequently  found  beneficial ;  a  small  blister  of  emplast. 
cantharidis,  or  a  piece  of  Brown's  blistering  tissue  of  the 
size  of  a  shilling,  may  be  applied  to  the  temple,  or  behind 
the  ear,  and  repeated  in  two  or  three  nights  if  necessary. 

If  the  remedies  named  fail  to  afford  relief,  a  seton  in 
the  temple  of  a  single  or  double  thread  of  thich  corded 
silk  will  occasionally  do  good.  The  seton  should  not  be 
allowed  to  remain  more  than  three  or  four  weeks,  or  the 
ulceration  at  the  entrance  and  exit  of  the  thread  may 
cause  an  unsightly  scar.  In  cases  of  persistent  chronic 
ophthalmia  the  lids  should  be  everted  and  carefully 
examined  for  granulations,  as,  if  the  conjunctiva  has 
become  granular,  the  ophthalmia  v.-'ill  continue  until  the 
granulations  are  cured.    (See  Guanvlar  Lids.) 

PURULENT  OPHTHALMIA  OP  NEWLY  -  EORN 
INFANTS — Ophllialmia  nconaiorum — is  one  of  the  most 
important  diseases  of  the  eye  which  the  surgeon  can 
have  under  his  care.  When  rightly  treated  it  is  one  of 
the  most  remediable,  but  when  neglected,  or,  what  is  often 
worse,  when  unsuitable  and  improper  remedies  are  used, 
it  is  one  of  the  most  disastrous  of  all  the  infiaramatoiy 
affections  of  the  eye.  The  responsibility  of  any  one  under- 
taking a  case  of  purulent  oiDhthalmia  who  is  not 
thoroughly  acquainted  with  its  nature  and  treatment  i.s 
very  great.  Many  a  useful  life  has  been  blighted  in  the 
first  month  of  its  existence  by  irreparable  blindness, 
which  might  have  been  prevented  if  the  simple  means, 
which  seldom  fail  to  arrest  this  formidable  disease,  had 
been  rightly  applied.  Purulent  ophthalmia  usually  com- 
mences from  the  second  to  the  seventh  day  after  birth. 
Both  eyes  are  commonly  aiiected  simultaneously,  but  to 
this  there  are  occasional  exceptions ;  thus,  one  eye  only 
may  be  involved,  or  the  first  eye  may  suffer  twelve  or 
twenty-four  hours  in  advance  of  the  second. 

Symptoms.— The  first  indication  of  the  disease  is 
usually  detected  by  the  nurse,  who  notices  that  there 
is  a  slight  discharge  from  the  eyes,  and  that  the  edges 
of  the  lids  are  gliied  together  during  sleep.  In  a  short 
time,  often  within  a  few  hours,  the  discharge  iucrcascs 
greatly  in  quantity  and  changes  in  quality;  it  first 
becomes  muco-purulcnt,  and  ultimately,  if  the  case  is 
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severe,  is  converted  into  almost  pnre  pus.  The  eyelids 
now  bscome  red  and  swollen,  and  their  tarsal  margins 
caked  together,  pen  up  the  discharge,  which  accumulates 
behind  the  lids,  and  streams  over  the  cheehs  when  the 
eyes  are  opened.  The  quantity  of  pus  which  literally 
pours  from  between  the  eyelids  in  a  bad  case,  and  tho 
rapidity  with  which  it  is  secreted,  are  very  remarkable. _ 

In  tho  sli'jlit  cases  of  purulent  ophthalmia  the  dis- 
charge is  of  a  whitish  colour  with  scarcely  a  tinge  of 
yellow,  and  it  is  not  very  abundant  in  quantity.  In  the 
vcyi,-  spuere  forms  of  the  disease  the  discharge  is  of  a  deep 
yellow  colour  and  very  profuse.  Between  these  extremes 
there  are  many  gradations. 

Prognosis. — When  a  child  suffering  from  purulent 
ophthalmia  is  se?n  sufhciently  early,  and  proper  reme- 
dies are  rightly  applied,  recovery  is  almost  certain.  It 
should,  however,  be  remembered  that  cases  occasionally 
occur  of  so  severe  a  nature  that  all  treatmeiit  is  unavail- 
able to  arrest  the  progress  of  the  disease,  and  one  or  both 
eyes  are  rapidly  and  irrecoverably  destroyed.  In  such 
instances  it  will  generally  be  found  that  the  discharge 
was  of  a  deep  yellow  coloui',  very  copious,  and  that  it 
commenced  on  the  first  or  second  day  after  birth.  It 
vnW  also  be  probably  ascertained  on  inquiry  that  the 
jnother  had  gonorrhoea  at  the  time  of  her  conftucment  or 
leucorrhma  of  so  severe  a  type  that  the  discharge  was 
yellow  and  puriform. 

Treatment. — The  indications  for  treatmcntare  to  wash 
away  the  discharge  from  the  eye  as  often  as  it  collects, 
aiid  to  use  some  astringent  lotion  to  arrest  the  rcsecre- 
tioa  of  the  purulent  matter.  Lotions  of  alum,  or  of 
f.ulphate  of  zinc  and  alum  (F.  47,  50),  and  dro]3S  of 
nitrate  of  silver,  arc  the  most  useful  astringents  in  puru- 
lent ophthalmia.  The  lotion  which  I  generally  use  is 
one  of  alum  (F.  47).  The  mode,  however,  of  applying  the 
remedies  is  of  as  much  importance  as  the  remedies  them- 
selves. The  lotion  should  be  gently  squirted  into  the  eye 
with  an  india-rubber  syringe  with  an  ivory  nozzle,  or  with 
a  small  glass  syringe,  every  halfdiour  or  hour,  according 
to  the  severity  of  the  case,  the  object  being  to  thoroughly 
cleanse  the  eye  from  all  discharge  as  often  as  it  is  re- 
secrcted.  This  treatment  should  be  pursued  by  night  as 
well  as  1)}'  day.  The  intervals  between  the  use  of  the 
lotion  may  ho  increased  as  the  discharge  decreases  in 
quantity.    The  carrying  out  of  these  instructions  should 
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be  entrusted  solely  to  the  uurse,  as  the  mother,  so  soon 
after  her  confinemeut,  is  unfitted  for  the  duty,  and  rest 
is  also  essential  for  her  in  order  to  ensure  a  due  suppl}'  of 
milk  for  the  child. 

The  easiest  way  of  applying  the  lotion  is  as  follows  : — ■ 
The  nurse  should  lay  the  child  on  her  lap,  turning  its 
head  a  little  to  one  side  or  the  other,  according  to  the 
eye  she  is  going  to  wash  out.  With  the  thumb  aud 
finger  of  her  left  hand  she  gently  separates  the  lids,  whilst 
with  the  right  baud  she  squirts  a  stream  of  the  lotion 
into  the  eye  from  the  nasal  side,  allowing  it  to  run  away 
from  between  the  lids  on  to  a  soft  najjhin,  which  she  has 
placed  under  the  child's  head  to  receive  it. 

If  the  case  be  very  severe,  the  surgeon  should  see  the 
child  once  or  twice  a  day  himself,  and  having  washed  the 
eye  thoroughly  from  all  discharge  with  a  stream  of  cold 
water,  he  should  drop  into  it  two  or  three  drops  of  a 
solution  of  nitrate  of  silver,  gr.  2  ad  aquas  Sl>  and  order 
the  alum  lotion  to  be  continued  as  directed  during  his 
absence.  In  some  cases,  where  the  uurse  is  very  awhward, 
and  cannot  rightly  use  the  lotion  with  a  syringe,  it  may 
be  efhcieutly  applied  by  means  of  a  soft  camefs-hair 
brush.  From  time  to  time  a  little  unguent,  cetacei  or 
unguent,  iodoformi  (P.  133)  should  be  smeared  on  the 
edges  of  the  lids,  to  prevent  their  sticking  together. 

It  occasionally  happens  in  bad  cases  of  purulent  oph- 
thalmia that  the  upper  eyelid  becomes  completel}^  everted. 
This  ectropion  is  due  partly  to  the  tendency  to  eversion 
Avhich  is  induced  by  the  swollen  conjunctiva,  and  partly 
also  to  the  spasmodic  action  of  those  fibres  of  the  orbi- 
cularis which  pass  over  the  upper  border  of  the  upper  lid. 
Tor  the  relief  of  this  form  of  ectropion  there  are  several 
modes  of  treatment.  In  many  cases  the  everted  lid 
may  be  returned  to  its  normal  jjosition  and  kept  in  situ 
by  a  fold  of  lint  tied  over  the  closed  lids  with  a  bandage 
aud  kept  wet  with  lotio  aluminis  (F.  47).  In  very  obsti- 
nate cases  I  have  divided  the  external  canthns  with  a 
pair  of  scissors  so  as  to  relieve  the  spasm  of  the  orbicu- 
laris, aud  having  replaced  the  everted  lid,  kept  it  in 
position  for  a  few  days  by  uniting  it  to  its  fellow  by  two 
sutures  through  tlieir  tarsal  margins. 

Evil  results  of  the  Purtdent  Ophthalmia  of 
Infants.— The  great  danger  in  this  disease  is  lest  the  in- 
llammatiou  which  was  originally  confined  to  the  conjunc- 
tiva of  the  lids  and  glolie,  should  extend  to  the  cornea. 
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When  this  liappens,  acnte  corueitis  follows ;  the  cornea 
becomes  at  first  hazy,  then  ulcerates  either  snperficially  or 
decply,or,  if  the  case  be  very  severe,  a  large  portion  of  it  may 
slough.  As  the  result  of  snch  casualties  we  get  nebula, 
leucoraa,  or  staphyloma  of  the  cornea.  Each  of  these 
subjects  will  be  found  fully  treated  of  under  their 
respective  headings. 

PURULENT  OPHTHALMIA— C'o)i(!rt.7io!(s  Opldhal- 
mla. — To  this  disease  very  many  names  have  been  aj:- 
plied,  but  the  two  mentioned  are  sufficient  to  indicate 
its  nature.  This  form  of  ophthalmia  is  both  purulent 
and  contagious.  It  has  been  called  Egyptian  OpJdJial- 
mia,  from  its  being  ever  present  in  Egypt,  where  the 
severest  tyjies  of  the  disease  are  to  be  constantly  found. 

In  its  mild  form  it  closely  resembles  catarrhal 
ophthalmia,  for  which  it  may  be  mistaken ;  birt  in  the 
worst  cases  it  almost  ecj^uals  in  severity  the  gonorrhoeal 
affection  of  the  eyes. 

Purulent  ophthalmia  commences  with  a  slight  dis- 
charge from  the  eye,  and  swelling  of  the  lids.  The 
discharge  soon  increases  in  quantity,  and  becomes  puri- 
form,  the  conjunctiva  gets  chcmosed,  and  the  lids  grow 
red,  shining,  and  oedematous.  If  the  disease  progresses 
unchecked,  the  cornea  first  becomes  cloudy,  then  ulcerates, 
or  portions  of  it  slougli,  and  the  eye  is  desti'oyed.  The 
peculiar  tendency  of  purulent  ophthalmia  is  to  attack 
masses  of  people  who  are  congregated  together,  and 
living  without  due  attention  to  cleanliness  and  ventila- 
tion. Hence  it  is  that  the  disease  has  frequently 
broken  out  amongst  soldiers  in  barracks,  amongst  the 
poor  in  workhoirses,  and  in  large  pauper  schools  in  the 
country. 

Although  purulent  ophthalmia  is  umJoubtedly  propa- 
gated by  inoculation,  yet  there  is  abundant  evidence  to 
show  that  it  may  be  epidemic,  and  spread  without  any 
direct  conveyance  of  the  purulent  secretion  from  eye  to 
C3'e.  I  think  myself  that  the  ordinary  catarrhal  ophtlial- 
mia  may,  and  frequently  docs,  assume  a  contagious  form, 
and  that  it  is  b'able  to  do  so,  whenever  it  attacks  members 
of  a  community  who  are  living  iu  violation  of  the  laws  of 
health. 

Treatment. — A  vi'dd  case  of  purulent  ophthalmia 
should  bo  treated  in  the  same  way  as  catarrhal  ophthal- 
mia, page  2  ;  but  if  the  case  is  severe  the  plan  of  treat- 
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meut  recommended  for  gonorrlioeal  oplitlialmia,  page  10, 
should  be  adopted.  After  the  severity  of  the  diseafse  has 
been  arrested,  there  is  apt  to  remaia  a  muco-purulent 
discharge,  which  will  obstinately  resist  all  treatment 
for  many  weeks,  or  even  months.  Upon  everting  the  lids 
it  will  be  often  found  that  this  chronic  discharge  is  due  to 
a  granular  condition  of  the  palpebral  conjunctiva  induced 
by  the  disease.  (See  Theatment  of  Gkaxulab,  Lids, 
page  18.) 

In  all  outbreaks  of  the  disease  sanitary  precautions 
should  be  taken  to  prevent  it  sjDreading,  and  the  bad 
cases  should  bo  kept  apa,rt  from  the  others.  A  daily 
inspection  should  be  also  made  to  treat  each  fresh  case  as 
soon  as  the  early  symptoms  show  themselves. 

Sesults  of  Purulent  Ophthalmia. — 1st.  If  the 
disease  resists  all  treatment,  the  eye  may  be  lest  from 
ulceration  or  sloughing  of  the  cornea.  '2nd.  The  eye  may 
recover,  but  with  a  nebula  of  the  cornea,  or  a  leucoma, 
to  the  iuuer  surface  o£  which  the  iris  is  frequently 
attached,  causing  a  distortion  of  the  pupil.  3rd.  A 
granular  state  of  the  lids,  with  a  chronic  muco-purulent 
discharge. 

aONORBHCEAIi  OPHTHALMIA  is  an  acute  specific 
inflammation  of  the  conjunctiva  of  the  lids  and  globe, 
induced  by  the  inoculation  of  some  gouorrhoeal  matter 
into  the  eye.  It  is  characterised  by  a  profuse  jjurulent 
discharge  from  between  the  lids,  which  is  of  a  yellow 
colour,  and  exactly  corresponds  in  appearance  with  that 
which  flows  from  the  urethra.  The  disease  is  rapid  in  its 
l^rogress  and  very  destn^ctive ;  unless  it  is  soon  checked, 
the  eye  is  lost. 

Symptoms. — Acute  iuflammatory  action  usually  com- 
mences in  from  six  to  eighteen  hours  after  the  inoculation 
has  been  effected.  The  early  sj^mptoms  resemble  those  of 
catarrhal  ophthalmia,  but  they  are  more  severe.  A  slight 
thin  discharge  first  begins  to  ooze  from  between  the  lids, 
accompanieel  by  a  sense  of  heat  and  fulness  of  the  eye. 
The  conjunctiva  of  the  globe  grows  red,  swollen,  and 
chemosed,  often  rising  above  the  level  of  the  cornea,  which 
will  appear  as  if  it  were  partially  buried  below  it.  The 
lids  are  swollen,  i-ed,  and  shining,  and  completely  closed 
over  the  ej^e.  The  discharge  has  now  become  excessive 
in  cpiantity,  of  a  thick  consistence  and  yellow  colour,  and 
streams  over  the  cheeks  from  between  the  lids.  The 
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cornea  is  almost  certain  to  become  involved,  and  i£  tlio 
iallammation  be  not  quickly  subdued,  ulceration  and 
sloughing  of  its  structure  will  surely  follow.  The  patient 
suffers  severely  from  the  paiu  in  the  eye  and  around  the 
orbit,  with  an  oppressive  feeling  of  heat  and  fulness  of 
the  lids  and  globe.  The  disease  is  usunlly  confined  to  the 
one  eye.  When  the  second  becomes  affected  it  is  generally 
on  accouut  of  due  precaution  not  having  been  taken  to 
shield  it  from  the  danger  of  inoculation. 

The  most  efficient  mode  of  ijrotecting  the  sound  eye 
from  contagion  is  by  covering  it  with  the  eye-shield 
designed  by  Mr.  F.  Buller.  The  following  is  his  descrip- 
tion : — '■■  It  consists  of  a  square  piece  of  macintosh,  into 
the  centre  of  which  a  watch-glass  is  fastened,  and  of  three 


Fig.  1. 


sti-i))3  of  adhesive  plaster.  The  maciuto.sh  is  trimmed  to 
fit  the  nose  and  forehead  of  the  patient,  and  should 
extend  across  one  side  of  the  forehead  about  half  an  inch 
above  the  eyebrow,  and  downwards  nearly  to  the  tip  of 
the  nose,  the  nasal  portion  reaching  a  little  beyond  the 
median  line. 

"A  strip  of  adhesive  plaster,  about  an  iuch  iu  width. 
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and  long  euongli  to  reacli  from  just  in  front  of  one  ear 
to  a  corresponding  point  on  the  opposite  side,  is  applied 
along  the  upper  border  of  the  shield.  The  second  strip 
may  vary  in  width  according  to  the  height  of  the  nose, 
and  must  be  snipped  in  three  or  four  places,  in  order  that 
it  may  be  adapted  to  the  uneven  surface  iipon  which  it 
rests,  the  lower  ]3art  only  slightly  overlapping  the  edge 
of  the  shield.  For  additional  security,  a  third  and  some- 
what shorter  strip  is  placed  along  the  dorsnm  of  the 
nose.  The  eye  is  thus  completely  protected  by  a  water- 
proof shield,  the  upper  and  inner  sides  of  which  are  firmly 
adherent  to  the  skin  of  the  forehead  and  nose,  whilst  the 
lower  and  outer  borders  are  free,  so  that  the  eye  is 
exposed  to  the  air  almost  as  freely  as  when  an  ordinary 
shade  is  worn.  Moreover,  the  surfaces  of  the  watch-glass 
being  par  allel,  vision  is  not  interfered  with,  and  the  patient 
is  able  to  attend  to  the  affected  eye. 

"As  the  strips  of  adhesive  plaster  become  softened  m 
the  course  of  a  few  days  by  the  warmth  and  secretion  of 
the  skin,  they  require  to  be  renewed.  This  may  be  done 
as  often  as  necessary  without  any  difaculty  or  danger  of 
infecting  the  healthy  eye."* 

Treatment. — A  few  years  ago  the  treatment  con- 
sisted in  excessive  bleedings  from  the  arm,  and  in  the  use  of 
strong  depressing  medicines.  Experience  has  shown  the 
error  of  such  proceedings,  and  by  now  adopting  a  directly 
opposite  course  a  far  larger  proportion  of  cases  recover 
with  good  and  useful  eyes.  In  gonorrhceal  ophthalmia 
the  treatment  must  be  constitutional  and  local. 

Constitutional  Treatment.— From  the  very  com- 
nieucement  of  the  attack  the  strength  of  the  _  patient 
must  be  supported  by  tonics,  diffasible  stimuli,  and  a 
liberal  diet.  The  whole  history  of  gonorrhocal  ophthalmia 
is  of  n,  depressing  character,  the  patient  generally  sufler- 
in.T  from  o-onorrhcca  atthe  timethe  eye  becomes  inoculated, 
is,"from  the  nature  of  his  complaint  and  the  treatment 
adopted  to  cure  it.  below  the  standard  of  health,  ihc 
disease  itself  is  also  very  exhausting ;  but  the  prospect 
of  loss  of  vision,  with  the  utter  annihilation  of  all  tuture 
prospects,  adds  to  his  sense  of  lonehuess  and  despair. 
The  fact  that  the  patient  is  suffering  from  a  severe 
urethral  discliarge  will  not  forbid  the  free  use  of  tonics 
and  stimulants.    The  danger  of  ulceration  and  sloughing 
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of  tlio  cornea  is  increased  in  proportion  as  the  vital  powers 
are  depressed.  Having  therefore  first  acted  freely  on  the 
bowels  by  a  moderate  purgative,  quinine  in  2  gr,  doses, 
or  the  mineral  acids  with  cinchona  (P.  75),  should  be 
given  every  four  honrs.  If  there  is  much  pain  or  irri- 
tability, opium  should  be  prescribed,  either  in  small 
quantities  frequently  repeated,  or  iu  one  full  dose  at  bed- 
time. Where  there  is  heat  of  skin,  with  thirst  and  a 
furred  tongue,  an  effervescing  mixture  with  ammonia 
(F.  6(3)  may  be  advantageously  ordered  before  presciibing 
the  direct  tonics.  The  diet  should  be  one  of  meat  or  beef- 
tea,  with  a  certain  amount  of  wine  or  brandy,  according 
to  the  strength  of  the  patient. 

Local  Treatment.- -The  best  applications  are  the 
local  astringents  and  antiseptic  lotions  given  below.  In 
severe  cases,  owing  to  the  swelling  of  the  lids,  it  is  very 
dit&cult  to  make  any  application  to  the  conjunctival  sur- 
faces of  the  eye  and  lid.  To  remedy  this,  the  external 
canthus  may  be  freely  divided,  and  the  lid  will  then  be 
more  easily  everted.  In  a  patient  with  bad  gonorrhnoal 
ophthalmia  at  the  Middlesex  Hospital,  the  late  Mr. 
Critchett  divided  the  upper  lid  through  its  centre  by 
a  vertical  incision  and  stitched  the  edges  apart.  The 
local  applications  could  then  be  freely  applied  and  the 
patient  did  well.  He  afterwards  pared  the  edges  of  the 
gap  and  united  them. 

Ifit.  Nitrate  of  Silver. — This  is  best  used  iu  the 
form  of  solution,  varying  in  strength  from  gr.  10 — gr.  30 
ad  aquaj  5I,  according  to  the  severity  of  the  case.  The  lids 
should  be  everted  and  the  conjunctival  surfaces  painted 
over  with  a  camel's-hair  brush  with  the  solution,  which 
should  be  allowed  to  remain  a  few  seconds  so  as  to  whiten 
the  parts,  and  be  then  washed  off  with  a  stream  of  cold 
water, or  of  salt  and  water,  gr.  .5  ad  ac^uas  3I,  from  an  india- 
rubber  bottle.  This  should  be  repetited  once  daily,  and  iu 
very  bad  cases  a  second  application  may  be  necessary.  For 
the  mode  of  applying  the  solution  of  the  nitrate  of  silver, 
see  Tjikatmkxt  of  Gra^tu.ar  Ln)s,  page  18.  When  the 
lids  are  so  swollen  that  they  cannot  be  everted,  two  or 
three  drojjs  of  a  weaker  solution  of  nitrate  of  silver,  from 
gr.  2— gr.  .5  ad  aqua)  5I,  may  be  dropped  twice  a  day 
into  the  eye,  after  it  has  been  first  cleansed  by  syringing 
awQ,y  the  discharge  with  cold  water. 

2 lid.  Lotions  of  Alum,  or  Alum  and  Sul- 
phate of  Zinc  (F.  47,  50)  should  be  used  at  least  once 
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every  hour,  to  wash  away  the  discharge  as  often  as?  it 
accumulates.  The  lotiou  should  be  gently  injected  over 
the  surface  of  the  globe  by  a  syringe  or  india-rubber 
bottle,  so  as  to  thoroughly  wasli  away  all  purulent  matter 
at  each  application. 

[hxl.  Lotions  of  Carbolic  Acid  and  Quinine. — 
I  frequently  use  a  lotion  of  carbolic  acid,  varying  in 
strength,  according  to  the  severity  of  the  case,  from 
min.  2. — miu.  6  to  the  ounce  of  distilled  water,  in  pre- 
ference to  the  alum,  or  alum  and  zinc  lotions,  and  with 
excellent  results.  The  carbolic  lotion  should  bo  applied 
with  a  syringe  every  one  or  two  hours,  and  the  solution 
of  nitrate  of  silver  with  a  camel's-hair  brush  once  a  d&j. 

I  have  also  nscd  with  good  effect  the  quinine  lotion 
(F.  53),  with  which  the  eye  should  be  constautl}'-  washed, 
and  with  each  api^licatiou  some  allowed  to  go  into  the 
eye.  The  quinine  and  carbolic  lotions  may  be  used  alter- 
nately with  good  results. 

4th.  Cold  is  very  grateful  to  the  patient,  and  may  be 
applied  during  the  intervals  between  using  the  lotion.  by 
placing  a  fold  of  lint  wet  with  iced  water  over  the  eyelids, 
and  changing  it  as  often  as  it  becomes  hot  or  dry.  The 
patient  may  also  be  allowed  to  wash  away  the  discharge 
with  a  piece  of  linen  dipped  iu  the  iced  water  as  fast  as  it 
exudes  from  between  the  lids. 

5//(.  If  the  cornea  should  become  nlcerated  and  there 
be  danger  of  perforation,  the  guttm  eseria;  (F.  18)  shoiald 
be  used  twice  daily  in  addition  to  the  other  treatment,  so 
as  to  keep  the  pnpil  contracted,  and  thus  avoid,  as  far  as 
possible,  the  danger  of  prolapse  of  the  iris.  To  prevent 
the  gumming  of  the  lids  together,  and  as  a_  good  anti- 
septic, the  tarsal  margins  may  be  anointed  daily  with  the 
nnguent.  iodoform.  (F.  133). 

]5y  a  steady  perseverance  in  this  line  of  treatment  the 
best  chance  of  saving  the  eye  is  afforded  to  the  patient ; 
but  the  disease  is  frequently  of  so  virulent  a  character 
that,  iu  spite  of  all  remed'ies  and  the  most  judicious 
management,  the  cornea  sloughs,  and  the  eye,  for  all  useful 
purposes,  is  irretricvablj'  lost. 

Tliere  is  a  form  of  gouorrhocal  ophthalmia  consequent 
on  the  urethral  discharge,  but  which  is  vot  lonilHccd  hij 
innciilalion.  The  two  eyes  arc  affected  sinmltaucousiy 
witliin  a  few  days  or  a  week  after  the  appearance  of  the 
gonorrhooa.  It  closely  resembles  a  very  severe  attack  of 
catarrhal  ophthalmia."    I  have  had  one  gentleman  under 
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my  care  who  has  had  three  attacks  of  this  form  of 
inHanimation  of  the  eyes,  coming  on  each  time  shortly 
after  he  had  contracted  a  fresh  gonorrhoea.  The  puru- 
lent discharge  from  the  eyes  was  at  one  time  so  copious 
that  I  thought  it  must  have  been  caused  by  inoculation, 
but  its  reappearance  in  both  eyes  with  each  recurrence  of 
the  rrrethral  discharge  has  now  convinced  me  that  it 
was  due  to  other  causes.  I  shonld  add  that  this  patient 
Avith  each  attack  of  gonorrhoea  suffered  severely  from 
gonoi'rhceal  rheumatism.  It  is  possible  that  this  form 
of  ophthalmia  may  be  duo  to  the  same  absorption  of  the 
poison  as  that  which  induced  the  rheumatism,  and  that 
the  discharge  from  the  eyes  is  an  attempt  to  eliminate 
the  poison  through  the  mucous  surfaces  of  the  globe 
and  lids.  Another  explanation  is,  that  in  some  people 
there  exists  a  peculiar  sympathy  between  the  mucous 
membranes  of  one  part  of  the  body  with  those  of 
another;  thus,  it  is  not  uncommon  to  find  in  com- 
mon catarrh  the  whole  mucous  lining  of  the  body  more 
or  less  affected  at  one  time,  and  in  one  gentleman 
with  whom  I  am  accjuainted  a  severe  catai'rhal  attack 
is  frequently  accompanied  by  a  discharge  from  the 
nrethra. 

Treatment.— The  same  as  for  the  gonorrhoeal  ophthal- 
mia caused  by  inoculation,  bi;t  as  the  symjDtoms  are  less 
severe,  so  the  strength  of  the  remedial  applications  to 
the  eye  may  be  reduced.  Rei^eated  doses  of  balsam  copaiba 
will  sometimes  have  a  beneficial  effect,  and  check  mate- 
rially the  purulent  secretion.  A  good  nutritious  diet, 
with  a  moderate  allowance  of  stimulants,  should  be  pre- 
scriljed. 

DIPHTHERITIC  OPHTHALMIA  is  a  disease  which  is 
almost  unknown  in  England.  It  was  first  described  by 
the  late  Y.  Graefc,*  who  witnessed  several  epidemics  of 
this  peculiar  affection.  It  is  characterised  by  the  forma- 
tion of  false  membranes  which  are  not  mere  surface 
exudations  which  can  be  peeled  off,  but  distinct  jDlastic 
infiltrations  into  the  conjunctiva  which  cannot  be  entirely 
detached.  The  false  membranes  are  usually  confi.ued  to 
the  conjunctiva  of  the  lids. 

Diphtheritic  ophthalmia  may  be  a  primary  disease, 
when  the  symptoms  are  usually  very  acute  ;  and  it  may 
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be  epidemic.  In  England  it  is  generally  secondary  to  a 
pnrulont  or  a  gonorrlioeal  ophthalmia,  and  the  stages  of 
the  disease  are  usually  less  marked  than  those  which  V. 
Graefe  described  as  characteristic  of  diphtheritic  oph- 
thalmia. 

Symptoms.— When  diphtheritic  ophthalmia  occurs  as 
a  primary  disease,  it  usually  commences  suddenl}',  the  eye- 
lids become  red,  swollen  and  rigid  from  fibrinous  effusion 
into  the  subcutaneous  tissues  :  there  is  chemosis  of  the 
ocular  conjunctiva,  not  from  serous  effusion  as  in  the 
purulent  oi^hthalmia,  but  from  fibrinous  infiltration ; 
and  a  thin  discharge,  mixed  with  flocculi  of  lymph,  oozes 
from  the  eye.  As  the  disease  advances,  the  swelling  and 
redness  of  the  lids  increase  and  exudations  of  lymph 
take  place  on  the  surface  and  into  the  substance  of  the 
conjunctiva  of  the  lids,  and  are  seen  on  everting  the 
lids,  either  as  small  isolated  grey  jDatches,  or  else  as  a 
continiious  membrane.  This  membrane  may  sometimes 
be  partially  peeled  off,  when  the  coujimctiva  below  it 
bleeds  ;  or  more  frequently  only  the  superficial  layers  of 
lym^Dh  can  be  detached,  and  the  deeper  portion  is  seen  to 
be  incorporated  with  the  mucous  membrane  and  in- 
capable of  separation.  The  cornea  is  very  apt  to  suifer, 
probably  from  the  constriction  of  the  vessels  caused  by 
the  fibrinous  infiltrations  into  the  conjunctiva  and  sub- 
conjunctival tissues.  It  first  becomes  hazy,  portions  of  its 
epithelium  are  detached  and  an  ulcer  is  formed,  which 
may  lead  to  perforation  and  prolapse  of  the  iris  ;  or  parts 
of  the  cornea  may  slough  and  the  eye  be  destroyed.  After 
a  variable  period,  generally  from  two  or  three  days  to 
a  week,  the  disease  drifts  into  its  second  stage  ;  the  lids 
become  less  rigid,  the  redness  subsides,  and  the  discharge 
becomes  purulent ;  the  fibrinous  exudations  are  thrown 
off,  and  the  conjunctiva  of  the  lids  appear  almost  bared 
of  their  epithelium.  Cicatrization  and  contraction  now 
set  in,  and  not  unfrequently  cause  some  inversion  of  the 
lids.  Such  are  the  symptoms  of  a  severe  case  of  dijihthe- 
ritic  ophthalmia,  but  there  are  many  which  run  a  much 
milder  course. 

When  the  diphtheritic  afiectiou  is  secondary  to  a  puru- 
lent ophthalmia,  the  character  of  the  discharge  changes. 
It  becomes  more  watery,  and  adherent  false  membranes 
are  formed  on  the  conjunctiva,  in  the  manner  described 
in  the  previous  sections.  The  disease  runs  the  same 
course  as  the  primary  diph.theritic  ophthalmia. 
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Treatment. — The  treatment  which  I  have  found  by 
far  the  most  efficacious  is  the  one  first  suggested  and  prac- 
tised by  my  colleague,  Mr.  Tweedy.  I  give  his  owu 
account  o£  the  treatment,  which  is  taken  from  Tlie  Lancet, 
1882,  vol.  i.  p.  (3.  In  writing  of  four  cases  which  had 
been  under  his  care,  he  says  : — "  As  soon  as  the  nature 
of  the  disease  was  definitely  recognised,  all  other  treat- 
ment, if  any,  was  stopped,  and  quinine  lotion,  containing 
four  grains  of  sulphate  of  quinine,  with  a  minimum  of 
dilute  sulphuric  acid  to  an  ounce  of  water,  was  alone 
employed.  As  far  as  jDossible  the  diseased  surfaces  were 
kept  constantly  bathed  with  the  solution,  the  conjunctival 
sac  being  converted,  as  it  were,  into  a  trol^gh  holding 
the  quinine  lotion.  A  bowl  of  the  solution  was  also 
placed  withiu  reach  of  the  patient,  who  washed  the  eye 
frec^uently  and  kept  a  well-soaked  compress  constantly 
applied  in  the  intervals.  Besides  these  applications  by 
the  patient  and  by  the  nurse,  the  house-surgeon  visited 
each  case  three  or  four  times  a  day.  On  these  occasions 
the  lids  were  everted,  and  the  conjunctival  sac  thoroughly 
cleansed  with  the  quinine  lotion.  The  superficial  disin- 
tegrated portions  of  the  exudations  were  then  gently 
removed  with  wet  lint,  care  beiug  taken  not  to  aggravate 
the  inflammation  by  rough  handling,  or  by  rude  attempts 
to  tear  off  the  pseudo-membrane.  Usually  the  quinine 
lotion  was  iced."  When  the  discharge  has  become  puru- 
lent, and  the  false  membranes  have  ceased  to  form,  an 
astringent  and  antiseptic  lotion  (P.  25,  45,  56)  may  be 
used  frequently. 

GRANTTXiAE,  LIDS — Granular  OpWialmia. — These 
terms  have  been  loosely  applied  to  a  rough  and  granular 
condition  of  the  lids  associated  with  a  muco-pnrulent 
discharge  from  the  conjunctiva. 

There  are  three  distuict  varieties  of  granular  lids, 
arising  from  different  causes  and  producing  difl^ercnt 
results. 

1.  Trachoma. 

2.  Follicular  conjunctivitis. 

3.  PapiUiform  granulations. 

1.  TRACHOMA — TrarJwmatous  Granulations. — This 
is  the  disease  which  is  known  as  the  true  granular  lids, 
which  induces  cicatrization  of  the  conjunctiva, frequently 
leads  to  entropion,  and  is  usually  associated  with  a 
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vascular  condition  of  the  cornea,  known  as  pannus.  In 
itself  trachoma  is  a  very  intractable  disease,  and  the  effects 
it  produces  on  the  cornea  are  often  disastrous. 

Trachoma  commences  as  distinct  new  growths  in  the 
lymphoid  tissue  immediately  beneath  the  conjunctiva 
covering  the  tarsus  of  the  lids.  They  appear  as  small 
round  opac[uc  whitish  bodies  scattered  in  the  conjunctiva 
of  both  the  upper  and  lower  eyelids,  slightly  projecting 
from  the  surface,  and  usually  iu  the  greatest  numbers 
over  the  tarsus  of  the  upper  lid.  They  are  solid  growths, 
and  so  Hrmly  implanted  that  it  is  impossible  to  remove 
them,  as  when  punctured  they  will  not  shell  out  from  the 
subconjunctival  tissue  in  which  they  are  embedded. 
They  have  been  regarded  by  Dr.  De  Wecker  as  closely 
allied  to  tubercle. 

Following  the  formation  of  these  opalme  bodies,  plastic 
exudations  infiltrate  tlie  sub-mucous  tissue,  and_  thus 
thicken  the  substance  of  the  lid  and  reduce  its  pliancy. 
It  is  this  thickened  state  which  causes  the  lid  to  droop 
slightly  and  gives  to  patients  with  granular  lids  then- 
peculiar  sleepy  and  characteristic  appearance.  The  con- 
junctival mucous  membrane  next  undergoes  changes  ;  it 
first  becomes  over-vascular,  its  papillai  are  increased  m 
size,  and  its  surface  is  rendered  still  more  uneven  by  the 
irreo-ular  projections  of  the  sub-mucous  exudations.  The 
inner  surfaces  of  the  lids  now  present  a  rough  granular 
state  which,  rubbing  against  the  cornea,  produces  the 
vascular  condition  called  pannus. 

The  trachomatous  process  is  very  chronic  and  may  con- 
tinue for  years,  but  the  time  comes  when  reparative 
chano-es  beo-in.  The  trachomata  undergo  retrogressive 
changes  and  finally  disappear;  the  enlarged  papilla3 
diminish  iu  size  and  ultimately  shrink  from  sight;  the 
conjunctiva  becomes  glazed  and  contracted,  and  looks 
like  cicatricial  tissue.  Whilst  these  changes  are  going 
on  in  the  conjunctiva,  a  cicatricial  process  also  occurs  m 
the  sub-mucous  lymphoid  tissue  :  the  increased  tluc-knoss 
subsides,  cicatrization  and  contraction  of  the  exudative 
products  take  place,  and  if  the  case  has  been  severe,  the 
tarsal  cartilage  becomes  more  or  less  infolded  and 
entropion  results,  and  this  cntrojuon  increases  so  long  as 
the  contraction  from  cicatrization  continues.  During  the 
whole  period  of  the  disease  there  is  a  mnco-pimilciit 
discharge  from  the  conjunctiva,  with  some  dread  oi  light, 
and  fron^   time  to  time  there  arc  acute  attacks  ot 
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inriammation  wlilch  arc  recognised  as  acute  grannlav 
ophthalmia,  wlieu  the  eye  snfiers  from  excessive  photo- 
phobia, with  spasm  of  the  orbicularis  muscle. 

Symptoms  of  Trachoma.— A.  feeling  oE  constant 
grittiness  and  a  sense  of  heat  in  the  eye,  with  some  photo- 
phobia, and  a  muco-purulent  discharge  sufficient  to  cause 
the  lids  to  gum  together  in  the  morning.  There  ia  red- 
ness of  the  caruncle  and  tarsal  margins,  and  in  advanced 
cases  the  upper  lid  droops  as  if  it  hung  heavily  over  the 
eye.  As  the  disease  progresses  the  cornea  suffers  from 
the  constant  friction  of  the  roughened  palpebral  con- 
junctiva. It  becomes  vascular  and  nebulous;  its  surface 
grows  uneven,  and  at  points  frequently  ulcerates.  'L'his 
vascular  condition  of  the  cornea  dependent  on  granula- 
tions has  been  termed  "  tmc.lwmatns  jiajuiu-s,"  to  distin- 
guish it  from  that  paunus  which  is  the  result  of  corueitis 
induced  from  other  causes.  In  some  cases  the  paunus  is 
confined  to  the  upper  half  of  the  cornea,  the  part  which 
is_  under  the  cover,  and  consequently  subjected  to  the 
friction  of  the  upper  lid;  but  in  granulations  of  long 
standing,  the  whole  surface  of  the  cornea  becomes  vas- 
cular, every  portion  of  it  being  pervaded  with  blood- 
vessels. All  these  symptoms  are  greatly  increased  if 
the  eyes  are  overworked,  or  exposed  to  cold  winds  or 
bright  lights.  Occasionally  the  eyes  will  become  acutely 
inflamed,  constituting  the  condition  described  as  Acnto 
Granular  Oiihtlialmia ;  the  lids  arc  then  red,  svi'ollen,  and 
spasmodically  closed,  fi  'om  the  excessive  photophobia, 
.  and  any  attempt  to  open  them  is  followed  by  a  gush  of 
hot  tears,  with  some  muco-purulent  discharge.  Under 
■  treatment  these  acute  symptoms  will  gradually  subside, 
and  the  eyes  v.-ill  again  relapse  into  their  previous  state 
of  chronic  irritability. 

Prognosis. — Judicious  management,  coupled  with  the 
1  reparative  power  of  time,  will  generally  succeed  in  oblite- 
iratmgtho  granulations  and  restoring  a  smooth  surface 
;to  the  palpebral  conjunctiva,    if  tlie  disease  has  been 
slight,  or  of  only  short  duration,  there  is  good  reason  to 
!  hope  that  the  eye  will  so  recover  from  the  irritation  to 
•which  it  has  been  snl^jectcd  that  it  will  regain  the  o-reater 
I  part,  if  not  the  wholcj  of  the  sight  it  had'"'lost.    If,  how- 
ever, the  granulations  have  been  sovo-e  and  long-con- 
tinued, they  will  probably  have  produced  mischief  which 
:  neither  time  nor  remedies  will  ever  completely  eradicate. 
The  conjiinrlira  wili  frequently  become  changed,  both  in 
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appearance  and  structure.  Altliougli  its  surface  may 
have  grown  smooth,  yet  it  will  he  more  contracted  and 
dense  than  formerly,  and  have  acquired  in  difierent  parts 
a  whitish  glistening  aspect,  closely  resembling_  cicatricial 
tissue.  This  contraction  of  the  palpebral  conjunctiva  is 
the  most  frequent  cause  of  entropion  and  distichiasis. 
(See  articles  on  each  of  these  subjects.) 

The  coi-«ca,from  the  constant  friction  of  the  roughened 
lids  against  it,  will  often  become  so  uneven,  vascular,  and 
cloudy,  that  for  all  useful  ]3urposes  the  eye  will  be  prac- 
tically blmd. 

Treatment. — The  object  to  be  accomphshed  is  to  restore 
a  smooth  surface  to  the  lining  membrane  of  the  lids  by 
the  obliteration  of  the  granulations ;  but,  in  endeavour- 
ing to  gain  this  end,  care  must  be  taken  to  avoid  the  use 
of  all  strong  remedies  which  will  destroy  the  conjunctiva 
and  produce  deep  cicatrices.    The  treatment  from  which 
I  have  found  the  greatest  benefit  has  been  the  applica- 
tion to  the  palpebral  conjunctiva  of  a  strong  solution  of 
the  nitrate  of  silver,  varying  in  strength,  according  to  the 
severity  of  the  case,  from  gr.  5— gr.  20  ad  aquoB  5l. 
This  should  be  applied  in  the  following  manner:— The 
patient  is  to  be  seated  in  a  chair,  and  the  surgeon,  stand- 
ing behind  him,  with  a  probe  everts  the  upper  lid  so  as 
fully  to  expose  the  palpebral  conjunctiva.,  over  the  sur- 
face of  which  he  paints  with  a  camel's-hair  brush  the 
solution  of  the  nitrate  of  silver,  taking  care  to  apply  it 
thorouo-hly  to  the  reflection  of  conjunctiva  which  forms 
the  oculo-palpebral  fold.    After  waiting  for  about  half  a 
minute,  he  then,  with  a  syringe,  gently  squirts  over  the 
granular  surface  a  stream  of  cold  water,  or,  what  is  better, 
a  solution  of  common  salt  of  about  the  strength  of  gr.  o 
ad  aqua3  5I,  to  wash  away  and  neutralize  all  the  surplus 
nitrate  of  silver,  so  as  to  prevent  it  irritating  tlie  eye,  or 
blackening  the  ocular  conjunctiva— a  misfortune  1  have 
seen  occur  when  strong  solutions  of  the  caustic  have  been 
frequently  used  without  taking  these  precautious.    J  his 
application  should  be  repeated  every  second  or  third  day, 
and  in  the  intervals  the  patient  should  frequently  bathe 
the  eyes  with  cold  water,  and  every  mght  and  morning 
drop  into  them  a  little  of  a  weak  solution  of  the  chloride 
of  zinc  (F.  25),  or  some  other  mild  astringent,  ihe 
nitrate  of  silver  may  be  also  conveniently  applied  to  the 
granulations  by  using  the  diluted  nitrate  of  silver  points 
(F.  6). 
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Sulphate  of  Copper,  or  a  combination  of  this  salt 
with  alum,  "  lapis  divinus,"  or  "  green  stone,"  as  it  is  com- 
monly called  (F.  5)  are  excellent  astringents  in  granular 
lids.  Every  second  or  third  day  the  lid  should  be  everted, 
and  having  first  dried  the  surface  with  a  piece  of  linen, 
the  granulations  only  should  be  freely  touched  with  the 
sulphate  of  copper  or  gi-eeu  stone,  taking  as  much  care  as 
possible  to  prevent  the  caustic  from  affecting  the  con- 
junctiva. Between  the  ajDplications  a  few  drops  of  the 
guttce  cupri  snlphatis  (F.  27)  should  be  dropped  twice  a 
day  into  the  eye. 

Acetate  of  Lead  is  a  useful  remedy  when  there  is 
excessive  roughness  from  the  whole  palpebral  conjunctiva 
beijig  covered  with  red  granulations  of  varying  sizes,  but 
unattended  bj  any  acute  inflammatory  symptoms.  The 
acetate  of  lead  should  be  finely  powdered  and  laid  over 
the  granulations,  and,  after  waiting  one  or  two  minutes 
the  surplus  should  be  washed  oft'  with  a  stream  of  cold 
water.  This  apiDlication  does  good,  first,  by  rendering  the 
surface  more  smooth  by  filling  up  the  chinks  between  the 
granulations,  and  afterwards  by  its  astringent  powers 
causing  them  to  shrink.  It  may  be  repeated  three  or 
four  times,  at  intervals  of  from  three  to  six  days. 

Liquor  Potassse. — Mr.  Dixon  speaks  very  highly  of 
the  benefit  to  be  derived  from  the  local  a23plication  of  liq. 
potassa3  to  the  granulations.  He  says :  "  The  fluid  is 
dabbed  upon  the  everted  lids,  so  as  to  be  thoroughly 
brought  into  contact  with  the  whole  surface."  And  fur- 
ther on  he  remarks  :  "  It  may  be  applied  at  intervals  of  a 
few  days  ;  and  in  some  cases  I  have  seen  the  granulations 
removed,  and  much  of  the  original  clearness  of  the  cornea 
restored,  in  the  course  of  six  weeks."* 

When  there  are  severe  inflammatory  symptoms,  as  in 
acute  granular  ophthalmia,  it  is  best  to  postpone  the 
use  of  astringents  until  they  have  iiartially  subsided.  In 
such  cases  great  relicE  is  often  derived  from  appljdng  a 
slight  compress  and  bandage  (F.  3)  over  the  closed  lids, 
and  only  removing  it  for  the  jnirposo  of  bathing  the  eyes 
three  or  four  times  during  the  twenty-four  hours  w'ith 
the  lotio  belladonnas  (  P.  40),  or  the  lotio  belladonnas  cum 
alumine  (F.  41).  If,  however,  as  sometimes  happens,  the 
compressing  bandage  should  prove  hot  and  uncomfortable, 
it  should  be  given  up,  and  in  its  place  a  fold  of  lint  wet 


*  Dixon  01-1  DiscnscB  of  llio  Eyp,  tliinl  edition,  p.  6C. 
C  2 
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with  the  lotio  bellacToaiiEe  cum  alumine  should  be  sus- 
pended over  the  eye  by  a  piece  ol;  broad  tape  tied  round 
the  forehead.  As  soon  as  the  swelling  and  redness  of  the 
lids  have  sufficiently  abated  to  allow  of  their  being  everted 
without  much  pain,  a  weak  solution  of  the  nitrate  of 
silver  should  be  painted  once  daily  over  the  palpebral 
conjunctiva,  and  in  the  intervals  between  the  applications 
the  belladonna  lotion  may  be  continued.  Even  in  cases 
of  granular  lids  where  there  are  no  severe  inflammatory 
symptoms,  but  where  the  jDhotophobia  and  lachrymatiou 
are  excessive,  I  have  often  found  benefit  from  the  use  of 
the  compressing  bandage,  as  by  it  the  eye  is  kej)t  com- 
pletely at  rest,  and  the  friction  between  the  lids  and  the 
cornea  is  jorevented. 

Inoculation  with  purulent  matter  for  the  cure  of 
severe  granular  lids  is  a  most  successful  mode  of  treatment. 
It  requires,  however,  great  caution  in  the  selection  of 
cases  fitted  for  this  i)rocedure,  aud  also  in  the  choice  of 
the  pus  with  which  to  inoculate  the  eyes.  The  whole,  or 
certainly  two-thirds,  of  the  cornea  should  be  so  permeated 
with  vessels  as  to  render  it  semi-opaque,  as  the  purulent 
ophthalmia  established  by  the  inoculation  is  very  liable 
to  induce  sloughuig  in  any  j^ortion  of  the  cornea  which 
is  quite  transparent.  The  pus  should  be  chosen  from  the 
eye  of  an  infant  suffering  from  purulent  ophthalmia.  I(s 
strength  may  be  determined,  firstlj^,  by  the  colour,  aud 
secondly,  by  the  severity  and  duration  of  the  inflamma- 
tion it  has  excited  in  the  eye  from  which  it  is  taken.  The 
yellow  pus  is  always  more  active  than  the  whitish  dis- 
charge seen  in  slight  cases  of  purulent  oplithalmia.  The 
period  of  the  disease  at  which  the  pirs  is  taken  influences 
materially  the  amount  of  inflammatiou  and  suppuration 
it  is  capable  of  setting  up.  Pus  from  the  eye  of  au  infant 
in  the  early  aud  most  acute  stage  of  purulent  ophthalmia 
will  produce  more  serious  effects  thau  that  taken  from 
the  same  eye  at  a  later  period  of  the  disease,  after  it  has 
undergone  some  treatment  and  is  on  the  decline.  If  one 
eye  only  is  to  be  inoculated,  the  other  should  bo  protected 
from  contagion  by  Buller's  eye-shield,  i^age  Great  care 
and  cleanliness  will  be  required  during  the  whole  of  the 
treatment  to  prevent  the  other  eye  from  becoming  infected. 

To  inocxilate  the  eye,  a  single  drop  of  pus  should  be 
taken  with  a  small  scoojj  or  the  cud  of  the  littlc_  fiugcr 
from  the  eye  of  an  infant  witli  purulent  ojihthalmia,  and 
placed  on  the  conjunctiva  of  the  lower  lid.  In  from 
eight  to  twenty-four  hours  the  first  symptoms  of  puru- 
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lent  oplitbalmia  will  begin  to  show  themselves,  and  will 
rapidly  increase  nntil  the  disease  has  reached  its  height. 
The  activity  of  the  ini3ammation  nsnally  lasts  from  eight 
to  ten  days,  but  the  discharge  will  not  completely  abate 
for  six  or  eight  weeks.  As  soon  as  the  discharge  becomes 
profuse,  the  patient  should  bo  allowed  to  wash  the  eyes 
with  cold  water  every  hour,  or  even  oftener  if  he  desires 
it,  and  if  there  is  much  pain  he  may  use  iced  water,  and 
when  lying  down  keep  a  fold  of  lint  wetted  with  it  over 
the  eyelids.  No  astringent  application  should  be  given 
to  check  the  discharge,  but  the  disease  must  be  allowed 
to  run  its  course  uninterruptedly.  The  danger  to  be 
apprehended  is  sloughing,  or  ulceration  of  a  portion  of 
the  cornea.  During  the  progress  of  the  inflammation 
it  is  often  very  difficult  to  decide  whether  the  cornea 
is  still  entire,  as  from  its  red  and  swollen  villous 
appearance  it  is  difficult  to  even  distinguish  it  from  the 
surrounding  vascular  conjunctiva.  The  only  test  then,  is 
to  notice  its  curvature,  and  if  this  remains  unchanged, 
and  there  is  no  depression  in  one  part  with  a  lump  of 
swollen  granulations  in  another,  no  anxiety  need  be 
felt.  The  patient  should  be  allowed  a  liberal  meat  diet, 
with  a  fair  amount  of  stimulants,  during  the  whole 
period  of  treatment;  if  his  appetite  or  strength  fail, 
quinine  or  bark  (F.  75,  ?!;>)  should  be  prescribed ;  and 
if  from  pain  his  nights  are  disturbed,  opiates  may 
be  given  at  bedtime.  It  should  be  remembered  that, 
although  inoculation  will  obliterate  the  granulations 
from  the  lids  and  the  vessels  from  the  cornea,  yet  it 
will  not  elface  previously  existing  nebulosities.  Some 
operation  is  often  afterwards  required  to  alter  the  shape 
of  the  pupil,  so  as  to  bring  it  opposite  that  portion  of 
the  cornea  which  is  most  transparent.  The  results  of 
my  experience  of  inoculation  in  severe  cases  of  granular 
lids  have  been  most  brilliant.  I  have  seen  patients  prac- 
tically blind  for  years,  and  condemned  to  the  workhouse, 
regain  sufficient  sight  to  resume  their  former  occupations. 

Instead  of  inoculation  Dr.  De  Wecker,  of  Paris,  speaks 
favourably  of  an  infusion  of  Jef|uirity  seeds,  the  produce 
of  the  Abrus  prccatorius,  \A\\c\\  induces  a  purulent 
ophthalmia  which  tends  to  obliterate  the  granulations. 
The  infusion  is  prepared  thus  :— Macerate  3  parts  of  the 
powdered  seeds  in  500  parts  of  cold  water  for  24.  hours, 
then  add  .500  parts  of  hot  water,  and  filter  immediately 
after  the  liquid  cools.  The  infusion  may  be  used  as  a 
lotion  three  times  in  one  day,  and  be  repeated  on  the 
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second  and  third  days,  if  necessary  ;  or  be  painted  on  tlie 
everted  lids.* 

2.  FOLLICtTLAR  CONJUNCTIVITIS.  —  Follicular 
granulations  are  an  irritative  or  inflammatory  hypertrophy 
of  the  lymphoid  follicles  of  the  snbcoujimctival  tissue,  and 
esiDecially  of  those  towards  the  oculo-palpebral  fold,  and 
are  usually  most  easily  seen  in  the  lower  eyelid.  On  draw- 
ing down  the  lower  lid  groups  of  round  and  oval  semi- 
translucent  bodies  may  be  seen,  chiefly  in  the  cul-de-sac 
formed  by  the  conjunctiva  as  it  passes  on  to  the  globe. 
In  severe  cases,  however,  and  especially  when  due  to  toxic 
causes,  as  the  irritation  of  atroiDine  or  eserine,  &c.,  they 
occupy  the  whole  mucous  surfaces  of  the  lids. 

Unlike  trachoma,  these  enlarged  folhcles  do  not  induce 
cicatrization  and  contraction  of  the  lid ;  and  further, 
whilst  trachoma  has  its  seat  of  election  in  the  conjunctiva 
covering  the  tarsus  of  the  ujDper  lid,  the  enlarged  follicles 
affect  chiefly  the  oculo-palpebral  fold  of  the  lower  lid. 

Follicular  conjunctivitis  may  be  caused  by  living  in  a 
crowded,  iinhealthy  atmosphere,  or  by  any  local  irritant, 
such  as  dust  or  smohe,  or  by  the  fi-equent  instillation  of 
atropine  or  eserine  into  the  eye ;  and  it  is  a  frequent 
concomitant  of  uncorrected  errors  of  refraction,  and  espe- 
cially hypermetropia. 

Ti'eatment. — Wlien  follicular  conjunctivitis  is  due  to 
an  irritant,  remove  the  exciting  cause.  If  it  be  atropine  or 
eserine,  omit  them  for  a  time.  In  cases  where  it  is 
advisable  to  continue  the  use  of  some  mydriatic,  a  weak 
solution  of  daturine  will  sometimes  be  better  tolerated 
than  atropine.  As  a  local  ap])lication,  a  weak  solution  of 
the  chloride  of  zinc  gr.  ^  to  gr.  1  to  the  ounce  of  distilled 
water  ;  or  a  lead  lotion  (F.  52)  may  be  ordered.  If  very 
obstinate,  a  weak  solution  of  nitrate  of  silver  (F.  2-2)  may  l}e 
tried  ;  but  all  powerful  caustics,  such  as  sulphate  of  copper 
or  strong  solutions  of  nitrate  of  silver,  should  be  avoided. 

3.  PAPILLIFORM  GRANTTIiATIONS  are  the  result  of 
a  purulent  ophthalmia  or  of  chronic  conjimctiyitis.  They 
are  simply  the  enlarged  papilla3  of  the  conjunctiva  of  both 
lids.  The  papilla3  appear  to  be  elongated,  somewhat 
thickened,  and  many  of  them  pedunciilatcd.  They  arc 
very  vascular,  and  give  to  the  mucous  membrane  of  the 
lids  a  bright  red  appearance. 


*  Ophtljal,  Eevicw,  vol.  ii.  p.  If,  1883. 
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The  absence  of  trachomatoiis  growths  and  of  follicular 
arannlations  well  distinguish  this  affection  from  either  of 
the  two  preceding.  The  bright  red  villous  appearance  of 
the  conjunctiva  is  also  very  characteristic. 

Treatment. — These  cases  are  often  tedious,  but  with 
care  they  get  quite  well.  Mild  astringent  and  antiseptic 
applications  suit  best.  A  weak  solution  of  chloride  of  zinc 
25)  or  of  nitrate  of  silver  (F.  "22)  may  be  dropped  twice 
a  day  into  the  lower  eyelid,  and  the  eyes  may  be  washed 
frequently  during  the  day  with  the  boracic  acid  or 
resorciu  lotion  (P.  45,  46),  or  the  lotion  with  alum  and 
sulphate  of  zinc  (F.  50)  or  the  lotio  plumbi  _(F.  52).  If 
the  case  does  not  improve  under  these  applications,  the 
lids  may  be  painted  with  the  solution  of  nitrate  of  silver 
gr.  10  to  distilled  water  51.  as  described  at  page  18. 
Tonics  of  cinchona,  quiuiue,  or  quinine  andiron  (F.  75,  79, 
81)  should  also  be  ordered. 

SYNDECTOMY — Peritomif. — This  operation  was  first 
practised  by  Dr.  Furnari,  of  Paris,  in  1862.*  It  consists 
in  excising  a  band  of  conjunctiva  and  subconjunctival 
tissue  of  about  one-eighth  of  an  inch  in  width  from 
around  the  cornea  and  close  np  to  its  margin.  It  may 
bo  performed  in  the  following  manner  : — The  patient  being 
placed  under  chloroform,  and  the  lids  widely  separated 
with  a  spring  speculum,  a  fold  of  couji;nctiva  is  to  bo 
seized  with  a  pair  of  finely-toothed  forceps,  and  with  a  pair 
of  blunt-pointed  curved  scissors  an  incision  is  to  be  carried 
through  that  niembraue  around  the  cornea,  at  about  one- 
eighth  of  an  inch  distant  from  it.  The  band  of  conjunctiva 
surrounding  the  cornea  is  now  to  be  dissected  off,  and  all 
the  subconjunctival  tissue  and  vessels  between  it  and  the 
sclerotic  carefully  removed  close  up  to  the  corneal  margin. 
The  operation  being  now  coniY)leted,  the  lids  are  to  be 
closed  and  covered  with  a  wet  compress  and  a  bandage. 

After  three  or  four  days  the  wound  will  be  found 
covered  with  lymph,  and  in  a  few  weeks  it  will  be  perfectly 
closed,  partly  from  contraction  of  the  surrounding  con- 
junctiva, but  partly  also  by  the  formation  of  a  smooth 
cicatrix  tissue.  This  operation  is  well  suited  for  severe 
cases  of  paunus  which  continue  after  the  granulations  of 
the  lids  have  been  obliterated;  but  my  experience  of  it  for 
the  cure  of  granulations  is  that  it  is  unsuccessful.  1  have 
oil  several  occasions  ]ierformed  syndectomy  as  a  pre- 

*  Ciiizettu  Miidiciile,  Nos.  4-0,  8,  &c.,  18G2. 
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Hmiimry  to  iuoculation,  and  allowed  tlie  eye  to  recover 
from  all  effects  of  the  operation  before  introducing  the 
pns.  The  virulence  of  the  i;)urulent  ophthalmia  seemed  to 
have  been  materially  diminished  by  the  removal  of  the 
portion  of  conjunctiva,  and  hy  the  broad  cicatrix  which  it 
had  jjrodnced  around  the  cornea.  For  a  detailed  account 
of  thes  0  cases,  see  "  Royal  London  Oj^hthalmic  Hospital 
Reports,"  vol.  iv.  p.  182. 

XEROPHTHALMIA— Xerosis— CuiicztZtM-  Coujundka 
— is  an  excessive  dryness  of  the  cornea  and  of  the  conjunc- 
tiva covering  the  globe  and  lining  the  lids.  In  a  case  of 
confirmed  xerosis  thei-e  is  usually  some  symblepharon  or 
partial  union  of  the  lids  to  the  globe,  or  else  there  are 
membranous  frena  passing  between  the  Hds  and  the 
globe ;  the  eyelids  are  contracted  and  will  not  close  over 
the  eye,  and  the  tarsal  edges  of  the  lids  are  more  or  less 
inverted  with  some  of  the  lashes  brushing  against  the 
eye.  The  conjunctiva  of  the  globe  has  a  dusky,  dr}--, 
cicatricial  aspect,  and  the  cornea  is  dull  and  cuticnlar. 
The  dry  and  contracted  conjunctiva  passes  abruptly  from 
the  inner  surfaces  of  the  lids  on  to  the  globe,  so  that  the 
sulci  which  ought  to  exist  between  the  lids  and  globe  are 
destroyed.  The  puncta  are  usually  closed  and  sometimes 
obliterated.  The  ej'e  is  almost  useless  to  the  ])atient  and  a 
source  of  much  trouble  from  recurrences  of  inflamma- 
tion. 

Causes. — The  most  frequent  cansc  is  jirolonged  con- 
junctivitis, with  a  muco-purulent  discharge  I'rom  granular 
lids,  probably  also  assisted  by  the  ajiplicatiou  of  too 
strong  caustics  to  the  lids,  or  the  long-continued  rise  of 
powerful  astringents.  The  palpebral  conjunctiva  gradu- 
ally becomes  thickened  and  contracted,  and  the  lids  in- 
verted, so  that  some  of  the  cilia  brush  against  the  eye. 
With  the  contraction  and  thickening  of  the  palpebral 
conjunctiva  the  lids  lose  their  normal  softness  and  cease 
to  close  completely  over  the  eye.  The  constant  irritation 
of  the  lashes,  and  the  exposure  due  to  the  imperfect 
closure  of  the  lids,  lead  to  the  formation  of  cuticnlar 
conjunctiva.  Any  cause  which  prevents  the  proper 
closing  of  the  lids  over  the  eye  may  induce  xerosi,^,  and 
consequently  we  occasionally  meet  with  this  affection 
after  injuries  of  the  conjunctiva  of  the  lids  from  csclia- 
rotics,  lime,  and  strong  acids. 

Ti'eatment. — There  is  no  application  to  the  eye  which 
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will  really  beucfit  it.  Milk  has  been  i-ecomnieudecl,  and  a 
lotion  of  glycerine  (F.  5D)  will  sometimes  afford  tempo- 
rary benefit.  The  only  way  to  obtain  complete  relief  is  to 
keep  the  lids  closed  and  thus  prevent  the  drying  of  the 
conjunctiva.  This  can  only  be  accomplished  in  extreme 
xerosis  by  completely  uniting  the  tarsal  edges,  but  in  less 
severe  cases  it  will  be  sufficient  to  join  the  margins  of  the 
lids  together  at  two  iDoints  so  as  to  leave  a  central  chink 
through  which  the  patient  can  see. 

In  a  lad,  aat.  eleven,  with  extreme  xerosis,  I  closed  the 
eyelids  of  one  eye  by  uniting  their  tarsal  edges,  and  left 
them  closed  for  eleven  months.  I  then  divided  the  line  of 
adhesion  and  reopened  the  lids,  and  I  found  that  the 
cornea  had  become  more  clear,  the  conjunctiva  moist,  and 
the  sight  greatly  improved.*  Unfortunately  the  lids 
could  not  close  over  the  eye,  and  the  xerosis  soon  recurred. 
Mr.  Bnller  has  advanced  a  stop  further,  and  after  having 
closed  the  lids  by  uniting  their  margins,  he  trephined  a 
hole  with  the  trephine  (Fig.  8,  page  60)  through  about 
the  centre  of  the  line  of  junction  between  the  lids,  and 
succeeded  in  making  a  window  through  which  the  patient 
had  considerably  improved  sight. t 

PEMPHIGUS  CONJTJNCTIVJS  is  a  severe  but  for- 
tunately a  very  rare  affection.  The  bullae  appear  on  the 
conjunctiva  of  the  lids  and  eye,  whilst  the  pemphigus 
blisters  are  coming  and  going  on  other  parts  of  the  body. 
The  formation  of  the  bullae  is  accompanied  by  sweUing  of 
the  lids,  chemosis  of  the  conjunctiva  and  a  muco-purufeut 
discharge.  The  bulla}  seem'to  affect  both  the  ocular  and 
palpebral  conjunctiva.  With  the  breaking  of  the  bulliB 
raw  surfaces  arc  left  which  afterwards  unite  at  opposed 
points  and  form  adhesions  which  bind  the  lids  to  the 
globe,  and  sometimes  also  the  margins  of  the  lids  to  each 
other.  If  the  surface  of  the  cornea  has  been  involved  in 
one  of  the  bulla;,  it  loses  much  of  its  transparency, 
assumes  a  fibrous  aspect,  and  probably  becomes  united 
by  bands  of  adhesions  to  the  inner  surfaces  of  the  lids. 
^\  hen  pemphigus  has  onco  attacked  the  conjunctiva,  the 
bulhc  may  reappear  from  time  to  time  until  the  destrnc- 


*  Tlio  liistovy  of  tliis  patient  is  rolatod  ns  Caso  I.  in  Jlr.  r.ullcr-s 
pnpor  ou  Xcroplillifiliiii.n,  lioyiil  Lnndoii  Opljlhiilniic  Hospital  Uv- 
lioi-ts,  vol.  viii.  p.  '121. 

t  IhUL  p.  i-ll. 
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tion  of  tlie  eye  is  complete.  I  have  seen  the  disease 
limited  to  one  eye,  but  both  may  be  affected  by  it.* 

Treatment. — The  applications  to  the  eye  should  be 
slightly  astringent  and  sedative.  The  lotio  aluniinis  cum 
atropia.  may  be  nsed  frequently ;  or  if  the  cornea  be  not 
affected  the  guttaj  zinci  chloridi  may  be  dropped  into  the 
eye  night  and  morning,  and  during  the  day  the  eye  may 
be  bathed  with  the  lotio  belladonnaj.  The  astringents 
should  be  omitted  if  they  create  irritation.  The  edges  of 
the  lids  should  be  anointed  with  a  little  vaseline  every 
night,  and  a  piece  of  vaseline  the  size  of  a  hemp-seed  inay 
be^introduced  between  the  lids  twice  daily,  with  the  view 
of  keeping  an  unctuous  material  between  the  opposed 
pemphigus  wounds,  and  thus  preventing  their  union 
during  the  period  of  cicatrization. 

The  constitutional  treatment  should  be  tonics  of 
quinine  (F.  79),  or  cinchona  (F.  75).  If  there  is  much 
pain,  sleep  should  be  produced  by  opiates  at  night. 

PTERYGrlTJM  is  a  peculiar  morbid  growth  of  the  con- 
junctiva and  subconjunctival  tissue.  It  is  of  a  triangular 
shape,  with  its  base  usually  at  the  semilunar  fold  close  to 
the  inner  canthus,  and  extending  outwards  it  gradually 
tapers  to  a  rounded  end  which  is  implanted  on  the  surface 
of  the  cornea,  generally  reaching  to  a  point  opj^osite  the 
inner  margin  of  the  pupil,  and  sometimes  spreading  half- 
way across  it.  I  have  never  seen  the  pupil  completely 
occluded  by  the  growth.  A  pterygium  is  more  or  less 
vascular,  and  one  or  two  large  conjunctival  vessels  may 
be  frequently  seen  coursing  along  it.  In  some  cases  it  is 
red,  Heshy,  and  prominent,  whilst  in  others  it  is  ])ale 
and  membranous,  and  so  thin  as  to  be  almost  translucent. 

A  pterygium  is  almost  invariably  a  single  growth  con- 
fined to  the  inner  half  of  the  eye,  although  to  this  there 
are  occasional  exceptions,  and  cases  have  been  reported 
where  there  have  been  two  pterygia,  one  on  each  side  of 
the  cornea,  and  also  where  they  have  occurred  in  the 
upper  and  lower  parts  of  the  eye,  in  lines  corresponding 
with  the  superior  and  inferior  recti  muscles.  The  disease 
may  be  limited  to  one  eye,  or  both  may  be  affected  by  it. 
I  have  seen  many  cases  in  which  a  pterygium  existed  in 
both  eyes;  in  all  of  them  the  growths  wove  symmetrical. 


*  Fii  n,  rnso  rclntod  in  a  pamplilot  by  Dr.  James  CnniplK'H,  f^t. 
I,(>ui^;,  Mo.,  both  i\yfs  wciv  dostroyiHl  by  this  disease. 
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Patieuts  iiboiit  the  middle  age  are  most  liable  to  ptery- 
gium, and  especially  those  who  have  served  long  in  tropi- 
cal climates.  It  is  seldom  seen  in  the  yonng.  The  disease 
is  of  slow  and  almost  imperceiDtiblo  growth,  and  it  is  not 
until  it  has  attained  a  considerable  size  that  it  causes  any 
annoyance.  When  it  extends  partially  over  the  pnpil  it 
interferes  with  vi.sion. 

Treatment. — There  are  only  two  ways  of  efficiently 
dealing  with  a  pterygium.  It  may  be  excised,  or  its  apex: 
may  be  trans])lanted  from  the  cornea  to  a  part  of  the 
conjunctiva,  where  even  if  it  were  to  grow  it  would  cause 
no  impairment  of  vision.  No  local  application  to  the  eyo 
will  be  of  any  benefit  in  eradicating  the  disease. 

1.  Excision  of  the  Pterygium. — The  lids  being  sepa- 
rated by  a  spring  speculum,  the  pterygium  is  to  be  seized 
from  above  downwards  by  a  pair  of  forceps  and  drawn 
slightly  from  the  eye.  With  a  pair  of  fine  scissors  or  a  Beer's 
knife  its  attachment  to  the  cornea  is  to  be  separated,  and 
then  with  a  few  snips  of  the  scissors  the  greater  part  of 
the  pterygium,  or  the  whole  of  it,  if  it  be  small,  is  re- 
moved. 

If  the  base  of  the  growth  bo  large  no  attempt  should 
be  made  to  excise  the  whole  of  it,  as  the  too  free  removal 
of  the  conjunctiva  will  cause  a  tight  cicatrix,  which  will 
greatly  impair  the  outward  movements  of  the  eye.  After 
the  pterygium  has  been  removed,  the  cut  edges  of  the 
conjunctiva  should,  if  the  gap  is  not  too  wide,  be  drawn 
together  with  one  or  two  fine  sutures. 

■2.  Transplantation  of  the  Pterygium.— Thi.s  opera- 
tion was  first  suggested  and  practised  by  Desmarres.  I  have 
tried  it  myself  on  many  occasions,  and  much  prefer  this 
oj)eration  to  excision  of  the  growth.  The  operation  may  be 
performed  as  follows  : — The  lids  having  been  separated  by 
the  spring  speculum,  the  extremity  of  the  pterygium  is  to 
be  seized  with  a  pair  of  forceps  close  to  the  cornea,  and 
its  union  with  that  structure  carefully  parted  by  a  few 
snips  with  a  pair  of  fine  scissors.  One  cut  is  then  to  be 
made  with  the  scissors  through  the  conjunctiva  along  the 
upper,  and  another  along  the  lower  border  of  the  ptery- 
gium. At  the  point  of  the  lower  fi-ee  cut  edge  of  the 
conjunctivn,  to  which  it  is  desired  to  ])lant  the  apex  of  the 
growth,  a  .small  nick  is  to  be  made  with  the  scissors,  and 
into  this  the  coiio  of  the  pterygium  is  to  be  fixed  by  a 
single  fine  thread  suture. 

The  pterygium,  now  separated  completely  from  the 
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cornea  and  implanted  into  the  conjunctiva,  generally 
wastes,  and  becomes  so  shrunken  that  it  ceases  to  draw 
attention  to  the  eye.  Such  has  hecu  the  result  in  the 
cases  iu  which  I  have  performed  this  operation.  The 
great  advantage  which  transplantation  offers  over  exci- 
sion of  the  pterygium  is,  that  as  there  is  bo  removal  of  a 
portion  of  the  conjunctiva,  there  is  afterwards  no  dense 
cicatrix  to  cause  a  drawing  in  of  the  eye,  or  to  limit  its 
movements  outwards. 

PING-TJECtTLA  is  a  term  applied  to  a  small  yellov^'ish 
patch  which  is  frccpiently  seen  on  the  eye  near  the  margin 
of  the  cornea,  and  is  apparently  in  the  suhstance  of 
the  conjunctiva.  In  a  specimen  examined  by  Desmarres 
the  growth  was  found  to  be  composed  exclusively  of 
hypertroi^hied  conjunctival  epithelium.  It  creates  annoy- 
ance sometimes  from  its  being  a  little  conspicuous,  but 
it  is  perfectly  innocuous.  If  its  presence  worries  the 
]3atient,  it  may  be  removed  l>y  seizing  hold  of  it  with 
forceps,  and  snipping  it  ofi'  with  a  pair  of  fine  scissors. 

DERBIOID  TUMOURS  generally  spring  from  the 
margin  of  the  cornea  and  the  adjacent  sclerotic.  They 
are  usually  smooth  light-coloiared  growths,  covered  with 
conjunctiva  and  with  a  few  hairs  sprouting  f rom_  their 
surface.  They  are  congenital,  and  consist  of  elastic  and 
connective  tissue  and  fat. 

Treatment. — The  only  way  to  get  rid  of  these  tumours 
is  by  excision.  Whilst  operating  care  must  be  taken  not 
to  dissect  deeply  into  the  sclerotic  and  cornea,  even 
though  the  origin  of  the  tumour  should  ai^parenlly  lie 
lielow  their  surfaces. 

FIBRO-FATTY  TUMOURS  OF  THE  CONJUNC- 
TIVA.—The  tumour  to  which  I  now  refer  is  seen  in  the 
outer  portion  of  the  eye,  and  appears  as  a  solid  fatty- 
looking  vertical  fold,  cxtendhig  outwards  from  the  cou- 
jnnctiva  beyond  the  cornea  to  the  external  canthus. 
'When  the  eye  is  everted  the  tumour  is  little  noticed,  it 
seems  to  sink  back  into  the  fnt  of  the  orbit ;  but  if  the 
eye  be  inverted,  the  thick  whitened  fold  of  con.iunctiva 
at  once  becomes  manifest.  .  . 

Treatment.— Unless  the  deformity  be  very  great,  it  is 
wise  to  leave  the  tumour  alone.  It  usually  causes  no 
inconvenience.    If  iiu  eudcavour  be  made  to  remove  the 
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tnmnnr,  it  will  be  found  to  be  so  intimately  couuectecl 
with  the  conjunctiva  covering  it,  that  it  will  be  difficult, 
if  not  impossible,  to  isolate  it.    The  evils  which  I  have 


Fig.  2. 


seen  follow  an  aitonipt  to  remove  the  growtli  are  a 
marked  unsightly  cicatrix  and  a  limitation  of  the  inward 
movement  of  the  eye. 

_  CYSTS  OF  THE  CONJITNCTIVA  arc  generally  the 
simple  serous  cysts.  They  usually  appear  as  small  round 
or  oval  translucent  bodies,  and  occasion  inconvenience 
only  by  their  size  or  their  position.  Their  most  frequent 
site  is  in  the  fold  of  conjunctiva  which  is  reflected  from 
the  lower  lid  on  to  the  globe.  Tliey  are  easily  removed 
by  first  seizing  them  with  a  pair  of  finely-toothed  forceps, 
and  then  with  a  pair  of  scissors  snipping  through  the 
portion  of  conjunctiva  which  holds  them. 

"WARTS  OF  THE  CONJUNCTIVA  usually  grow  from 
near  the  tarsal  margins  of  the  lids,  but  they  may  spring 
from  other  portions  of  the  conjunctiva,  and  even  cover  a 
large  portion  of  the  globe.  They  may  cither  be  peduncu- 
lated or  sessile. 

The  proper  ircaliiicnt  is  excision. 


1XJUI!IES  OF  THE  COXJliNCTlVA. 

ECCHYMOSIS  OF  THE  CONJUNCTIVA— ,S'«/«;ou. 
jimclival  JIu;i:i(vrhai/c — may  be  caused  by  a  blow  on  the 
eye,  by  congliing,  or  by  any  violent  exertion.  The  effused 
blood  at  first  at)pears  as  a  bright  red  mark  abruptly 
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limited  to  a  portion  of  the  conjunctiva,  bnt  during  the 
process  of  absorption  the  colour  loses  its  intensity,  and 
passes  through  a  variety  of  shades  which  diifuse  them- 
selves over  the  front  of  the  eye. 

Treatment. — A  few  days'  rest  is  generally  all  that  is 
required.  Cold  apiDlications  are  grateful,  and  may  be 
used  either  by  allowing  the  patient  to  sponge  his  eyes 
three  or  four  times  a  day  with  cold  water,  or  by  prescrib- 
ing for  him  some  cool  evaporating  lotion  (F.  51,  52). 

LACERATIONS  OF  THE  CONJUNCTIVA  covering 
the  eye,  but  without  any  other  injury  to  the  eye  or  eye- 
lids, are  generally  occasioned  either  by  the  patient  strik- 
ing his  eye  against  some  sharp  projecting  object  which 
catches  the  conjunctiva  and  tears  it  as  the  head  is  moved 
away  ;  or  else  by  some  second  person  running  a  shutter, 
or  a  pole,  or  whatever  he  may  be  carrying,  against  the 
eye.  The  injury  is  usually  followed  by  swelling  of  the 
lids  and  conjunctiva,  often  sufficient  to  render  it  difficult 
to  make  a  thorough  examination  of  the  eye  a  few  hours 
after  the  accident. 

Treatment. — The  eye  should  be  closed,  some  water 
dressing  should  then  be  laid  over  the  lids,  and  fastened 
in  its  place  by  one  turn  of  a  roller.  It  is  very  rarely 
necessary  to  apply  any  sutures  to  keep  in  situ  the  torn 
edges  of  the  conjunctiva,  as  they  usually  fall  together  of 
their  own  accord;  and  there  is  seldom  afterwards  any 
sufficient  strain  to  draw  them  apart,  or  to  prevent  union. 
An  exceptional  case  might  occur  in  which  sutures  would 
be  called  for  :  thus,  if  a  flap  of  the  conjunctiva  was  torn 
from  the  globe,  so  that  it  was  reflected  back  on  itself,  one 
or  two  fine  stitches  would  be  required  to  hold  it,  after  it 
had  been  restored  to  its  proper  position.  When  all  the 
swelling  of  the  lids  and  conjunctiva  has  completely  sub- 
sided, if  there  is  some  muco-purulent  discharge,  two  or 
three  drops  of  a  lotion  of  sulphate  of  ziac  (F.  2(3)  may  be 
dropi^ed  into  the  eye  twice  a  day. 

For  diseases  and  injuries  of  the  conjunctiva  of  the  eye- 
lids, see  Section  Diseases  oi'  Evelids. 
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CHAPTER  II. 
DISEASES  OF  THE  CORNEA  AND  SCLEROTIC. 

CORNEITIS — Keratitis — Inflammation  of  the  Coniea-- 
is  a  disease  of  impaired  nutrition  most  frequently  seen  in. 
children  and  young  people.  It  is  met  with  in  the  pale 
and  half-starved,  as  well  as  in  the  over-fat  and  impro- 
perly-fed child;  or  it  maybe  caused  from  some  consti- 
tutional taint,  such  as  struma  or  inherited  syphilis.  _  The 
two  latter,  however,  present  peculiarities  which  distin- 
guish them  from  the  simple  form  of  corneitis  we  are  now 
considering.  True  or  simjjle  corneitis  is  a  disease  which 
extends  itself  over  an  uncertain  period  of  time,  runs  a 
definite  course,  and  with  a  strong  tendency  to  get  well  if 
not  thwarted  by  the  injudicious  use  of  drops  and  nos- 
trums, suggested  hj  the  zeal  of  the  surgeon  or  the  rest- 
lessness of  the  patient.  Corneitis  may  be  confined  to  the 
one  eye,  but  both  are  generally  affected.  It  usually  com- 
meuces  in  one  eye  and  steadily  progresses  until  it  lias 
reached  a  certain  stage,  when  the  second  eye  becomes 
attacked,  and  passes  through  exactly  the  same  series  of 
symptoms.  Both  e)'es  are  now  affected,  but  the  one  in 
which  the  disease  began  is  in  advance  of  the  other,  and 
is  the  one  first  to  recover.  The  interval  which  elapses 
before  the  seco7id  eye  is  involved  is  very  variable,  in  some 
cases  it  may  only  be  a  few  weeks,  in  others  as  long  as 
three  or  four  months.  The  progress  of  the  disease  to- 
wards recovery  is  very  slow ;  it  may  vary,  according  to 
the  acuteness  of  the  attack,  from  six  mouths  to  one  and  a 
half  or  two  years,  dating  from  the  commencement  of  the 
attack  in  the  first  eye  to  the  ultimate  recovery  of  that  in 
the  second.  With  the  knowledge  of  these  facts,  the  prog- 
nosis of  the  surgeon  ought  to  be  guarded. 

Symptoms. — The  disease  usually  commences  with  a 
pinkish  redness  of  the  ciliary  region,  shading  off  and  be- 
coming lost  in  the  general  whiteness  of  the  eye.  This 
redness  will  occasionally  be  at  first  confined  to  one  or 
more  vascular  patches  around  the  margin  of  the  cornea, 
or  there  may  be  present  from  the  very  beginning  a  dis- 
tinct pinkish  tinge  of  the  whole  ciliary  zone.  The  eye  is 
irritable  and  shirks  the  light.  The  cornea  now  begins  to 
look  hazy  and  the  sight  is  dimmed.  As  the  corneitis  ad- 
vances, the  haziness  of  tho  cornea,  the  vascularity  of  the 
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eye,  and  tlie  iutolerauce  of  liglit  increase.  The  brilliaucy 
of  the  cornea  becomes  so  dulled  that  it  looks  like  a  win- 
dow-pane which  has  been  breathed  on,  or  like  a  piece  of 
ground-glass.  One  part  of  the  cornea  is  frequently  more 
deeply  affected  than  another,  and  a  patchy  appearance  is 
thus  given  to  the  cloudiness.  There  is  generally  consi- 
derable lachrymation,  and  oftentimes  a  good  deal  of  pain 
in  and  around  the  eye,  with  a  sense  of  grittiness  of  the 
lids.  The  disease  having  reached  its  height,  t\v^  process 
of  repair  sets  in.  The  vessels  around  the  margin  of  the 
cornea  shoot  into  the  substance  of  the  corneal  tissue  and 
give  to  the  part  of  that  structure  which  they  invade  a  red 
velvety  appearance.  In  very  severe  cases  this  condition 
of  pannus  will  extend  over  the  greater  jDart  of  the  cornea. 
It  is  quite  distinct  in  appearance  from  the  vascular 
cornea,  which  is  induced  by  the  friction  of  granular  lids. 
Gradually  this  excessive  vascularity  subsides,  and  us  the 
blood-vessels  disappear  from  sight,  patches  of  cornea 
again  become  transparent,  until  at  length  the  reparative 
process  is  comjoleted.  Such  is  the  course  of  a  simple  un- 
complicated case  of  corncitis,  which  having  run  through 
the  various  stages  of  the  disease  has  terminated  favour- 
ably. The  disease,  however,  may  not  jn'ogress  so  satis- 
factorily, and  ulcers  may  form  either  at  the  margin,  or 
central  portion  of  the  cornea,  which  will  considerably  re- 
tard recovery.    (See  Ulcers  of  the  Cornea,  p.  43.) 

Results  of  Corneitis. — The  eye  may  completely  re- 
cover, the  cornea  regain  its  transparencj',  and  the  sight  be 
restored.  Generally,  however,  even  in  favourable  esses, 
the  acuteness  of  vision  is  diminished,  either  by  a  haziness 
so  diflfused  and  slight  as  not  to  be  noticed  by  an  ordinary 
observer,  or  else  by  a  faint  nebula  which  slightly  invades 
the  region  of  the  cornea  opposite  the  pupil.  When  the 
corneitis  has  induced  ulceration  or  sloughing  of  the  cor- 
neal tissue,  there  will  always  remain  a  more  or  less  dense 
nebula  or  leucoma. 

CHRONIC  INTERSTITIAL  CORNEITIS,  or  inflam- 
mation of  the  cornea  dependent  on  hereditary  syjihihs, 
was  first  accurately  described  by  Mr.  Jonathan  Hutchin- 
son in  his  work  on  Syphilitic  Diseases  of  the  Eye  and 
Bar,  published  in  18G3.  Patie-.its  suflcring  from  _  this 
aiTcction  usually  present  mn.rked  signs  of  constitutional 
syphilis,  or  evidence  can  be  obtained  from  tlie  parents  of 
tiicir  having  had  during  infancy  some  specific  symptoms. 
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Mr.  Hutchinson  states  that  in  ahnost  all  cases  the  sub- 
jects of  this  disease  "  mesent  a  very  pendiar physiorinomy , 
of  which  a  coarse  flabby  skin,  pits  and  scars  on  the  face 
and  forehead,  cicatrices  of  old  fissui'es  at  the  angles  of  the 
mouth,  a  sunken  bridge  to  the  nose,  and  a  set  of  perma- 
nent teeth  peculiar  for  their  smallness,  bad  colour,  and 
the  vertically  notched  cd(/cs  of  the  central  upper  incisors, 
are  the  most  striking  characters"*  (Fig.  3).    He  also 

Fig.  3. 


(After  Ilutcliinsou.) 


notices  the  fact  that  this  disease  is  frequently  accompanied 
or  preceded  by  iritis,  and  followed  by  such  changes  in  the 
choroid  as  are  often  seen  in  heredito-syphilitic  patients. 

Symptoms. — The  disease  usually  commences  in  oneeye 
v?ith  a  diffuse  haziness  near  the  central  part  of  the  cor- 
nea, which  when  carefully  examined  is  found  to  consist 
of  dots  of  opacity  in  the  substance  of  the  corneal  tissue. 
These  interstitial  dejjosits  increase  in  number  and  size, 
whilst  some  of  them  coalesce  with  others,  gradually  ren- 
dering the  whole  cornea  opaque,  with  the  exception  of  a 
circumferential  band  which  commonly  retains  more  or  less 
of  its  transparency.  The  cornea  loses  its  brilliancy,  and 
ultimately  assumes  a  dull  ground-glass  appearance,  but 
the  cloudiness  is  seldom  uniform,  patches  of  it  being  of 
deeper  densitjr  than  the  rest.  There  is  intolerance  of 
light,  varying  in  intensity,  but  generally  not  very  severe; 
there  is  supra-orbital  pain  and  redness  of  the  cihary  zone 
of  vessels  around  the  cornea.  After  a  time  the  opacity  of 
the  cornea  begins  to  clear,  and  gradually  its  transparency 
and  polish  are  either  partially  or  entirely  restored.  It 
is,  however,  very  rare  that  the  recovery  is  complete; 
patches  of  nebulosity  remain  which  impair  vision  in 
accordance  with  their  situation  and  density.    The  second 


*  Syphilitic  Diseases  of  the  Eye  aud  Ear,  p.  30. 
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eye  nigually  becomes  affected  from  one  to  three  months 
after  the  first  one,  and  runs  through  a  similar  course. 

In  this  disease  ulcers  of  the  cornea  seldom  occur.  The 
duration  of  an  attack  of  chronic  interstitial  comeitis, 
from  its  commencement  in  one  eye  to  its  termination  in 
the  other,  is  generally  from  twelve  to  eighteen  mouths. 
The  time  will,  however,  necessarily  vary  with  the  extent 
and  severity  of  the  disease. 

STRUMOUS  CORNEITIS  resembles  in  its  general 
characters  the  simple  corneitis  already  described.  The 
patients  are  usually  children  or  young  persons,  who 
exhibit  all  the  characteristics  of  struma.  There  is  great 
photophobia  and  lachrymation  ;  and  a  peculiar  tendency 
to  ulceration,  which  may  take  place  at  one  or  more  points 
on  the  surface  of  the  cornea.  The  disease  is  very  tedious, 
and  generally  both  eyes  are  affected,  but  like  most  forms 
of  corneitis  one  eye  is  attacked  some  weeks  in  advance  of 
the  other. 

GENERAL    TREATMENT    OF    CORNEITIS.  —  As 

this  affection  naturally  extends  over  a  long  space  of  time, 
it  is  well  to  remember  that  the  effects  of  remedies  are 
slow,  and  that  judicious  treatment  consists  rather  in 
guiding  the  disease  to  a  favourable  termination  than  in 
the  endeavour  to  cut  it  short  by  the  use  of  powerful 
agents,  which  generally  exert  a  prejudicial  influence. 
^Constitutional  Treatment. — At  the  commencement 
of  the  attack  the  bowels  should  be  cleared  out  by  a  purga- 
tive (F.  153,  I'A;  158),  and  if  the  attack  is  acute  and 
the  dread  of  light  is  severe,  a  saline  mixture  (F.^  13b), 
or  one  containing  small  doses  of  tartarated  antimony 
(F.  136),  may  be  prescribed;  but  these  must  in  a  few  days 
give  way  to  tonics  of  the  mineral  acids  with  cinchona 
(F.  138),  or  to  some  of  the  preparations  of  iron,  quinine, 
or  both  combined.  During  the  continuance  of  the  attack 
the  state  of  the  health  should  be  carefully  attended  to, 
and  medicines  should  be  prescribed  or  omitted  as  the  case 
may  seem  to  demand.  Where  there  is  great  intolerance 
of  I'ight  and  lachrymation,  or  where  the  patient  is  restless 
and  .sleeps  badly  at  night,  opiates  are  of  great  service, 
taking  care  that  during  their  administration  the  bowels 
act  regularly.  Small  doses  of  tinct.  opii.  or  tinct.  bella- 
donna! (F.  140)  may  be  given  with  the  bark  mixture  every 
i'our  hours  during  the  day  ;  or  a  larger  dose  of  the  opiate 
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may  be  ordered  every  night.  In  children  of  two  or  three 
years  ot  age,  a  jDowder  ofpulv.  ipecac,  comp.  cum  potass, 
mtrat.  (F.  loO)  at  bedtime  ia  often  very  nseful  in  allayin- 
the  excessive  n-ritability  and  restlessness  which  are  so 
irec2uently  seen  in  corneitis. 

In  all  cases  of  inllammation  of  the  cornea,  or  indeed  of 

v°L°iv  ^^''^  '^y^  there  is  a  dread  of 

light  the  eyes  ought  to  be  protected  from  painful  exposure 
to  glare.  In  the  house  this  is  best  effected  by  drawing 
down  the  blinds,  or  partially  closing  the  shutters,  and  by 
shading  both  eyes  with  a  broad  hght  shade;  but  out  of 
cloors  dark-coloured  glasses  should  be  used.  The  neutral- 
tint  glasses  are  far  more  efficient  in  affordino-  relief  from 
glare  than  thoso  of  a  cobalt-blue  colour— they  may  be 

^pirfI-°[  ""7  "'^''^"g  ^  selection,  those 

ne  tial  tints  should  be  chosen  which  do  not  contain  much 
yellow.  I  he  cobalt-blue  glasses,  from  being  less  unsightly, 
are  generally  preferred  by  the  patient,  and  in  the  slight 
cases  of  photophobia  answer  their  purpose  exceedingly 
well.  The  best  form  of  spectacles  are  those  with  la?ge 
curvecl  g  asses ;  they  sufficiently  protect  the  eye  from  light 
and  wind,  whilst  they  do  not  make  it  hot. 

kei chief  to  exclude  it  from  light  is  essentially  wron-,  and 
should  not  be  allowed.  ^    v^un^,  anu 

.n,^°,?'  Chronic  interstitial  Corneitis,  Mr.  Hntchin- 
iodide,  n'?'^^'"'^'  '^^^^'^^^^  ^^^^"^  °f  mercurials  and 

andTli'hinl  l-'f 'tt""^i  «}M3P0i-ting  the  system  by  tonics 
and  a  liberal  diet.'  He  advises  a  little  of  the  mild  mercurial 

axilla  eveiT  night,  but  a  sfnd  2vatch  should  be  kept  to 

nally,  the  syrup  of  the  iodide  of  iron  (F.  142),  or  the  mist 

sh  uld"  IW  "^"r'""™  ^T--  '''^  orderS;Xt 
very  foi  ^  n^.edieines    disagree,  or  the   patient  be 

su'iitutet  ^'^^^^^^^        '^-k  may  be 

+1.0^""  r*r?°^^.  children,  cod-liver  oil  and  the  syrup  of 
the  iodide  of  iron  in  small  doses  do  much  good.  Where  tI  eJe 
IS  a  tendency  to  rickets,  the  phosphates  and  l  y?onhol 
46  "f^  '^''S'y     co^binedTp.  145." 

be  Wed  from  r"-''-  '^'^■^^fit  win 

oe  aenveu  from  bracing  country  or  spthiVIa  n,S.       •  , 

cleanliness,  and  a  well-regulated  nutritS  diet      w  ^ 

pure  milk  and  new-laid  e|gs  form  rmrt  ' 

'  D  2        '  ' 
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Local  Applications— lu  corneitis,  sedatives  to  the 
eye  give  great  relief,  and  of  these  belladonna  is  the  most 
efficacious.    When  there  is  great  irritabihty  a  warai 
fomentation  of  belladonna  (F,  9)  may  be  applied  to  the 
closed  lids  by  means  of  a  cupped  sponge ;  or,  if  cold  is 
more  agreeable  to  the  patient,  the  eye  may  be  frequently 
splashed  with  cold  water,  or  a  fold  of  Imt  wet  with  the 
belladonna  lotion  (F.  40)  may  be  tied  over  the  hds,  and 
moistened  as  often  as  it  becomes  dry.    A  few__  drops  of  a 
solution  of  atropifB  sulph.  gr.  2  ad  aquas  5I  may  be 
dropped  two  or  three  times  a  day  into  the  eye  when  the 
dread  of  light  is  very  severe.    Thus  frequently  applied, 
it  acts  as  a  direct  sedative  to  the  ciliary  nerves,  and  also 
paralyses  the  accommodative  power,  and  places  the  eye  m 
a  state  of  rest.  It  is,  however,  very  difficult  to  use  atropine 
drops  in  young  children,  as  the  struggling  which  ensues 
wheneve/ the  "attempt  is  made  to  put  them  into  the  eye 
often  does  more  harm  than  the  remedy  is  likely  to  do 
sood    In  such  cases  the  compound  belladonna  ointment 
(F  124)  rubbed  in  over  the  brow  night  and  morning,  or 
the  belladonna  liniment  smeared  over  the  brow,  will  pro- 
bably act  beneficially.    Stimulatmg  applications  to  the 
eye  almost  invariably  do  harm  ;  they  are  very  pamtui  and 

increase  the  in-itation.  fit.  l.rnw 

Counter-irritation  is  often  of  great  benefit.,  i  he  brow 
and  integument  of  the  upper  eyelid  may  be  painted  with 
the  tincLiodi,  taking  care  not  to  pamt  it  too  thickly  on 
the  upper  lid.  A  stick  of  nitrate  of  silver  moistened  with 
wateJ,  drawn  twice  or  three  times  across  the  skm  of  the 
npper  lid,  is  a  good  counter-irritant,  and  sometimes  does 
3ch  go'od  in  relieving  e-essive  photophol^a  xt  must 
be  applied  very  cautiously,  as  when  it  is  laid  on  too 
?hickl}  it  will  blister,  or  even  produce  ^  f  ^g\o^^^^^ 
skin,  ind  in  addition  it  is  very  painful  If  the  a^l  ca 
tion  of  the  iodine  or  the  nitrato  of  sih^ei  f  o^^^^^^^f' 
may  be  repeated  at  intervals  of  a  few  days  01  a  week. 

DIFFUSE  StJPPUKATiyE  COBNEITIS  is  gnerally 

the  result  of  an  injury  such  as  ^^o"^"^'^'^  eon 
wound  of  the  cornea,  but  it  may  also  come      from  con 
stitutional  causes.    It  may  follow  any  0P"«^^°^  «^  JJj 
eye  in  which  the  cornea  is  involved;  and  it  0"^^°^^ 
iost  fatal  terminations  of  the  ^PC™.*?,^;^^^^;  „f  ^e^^^^^^ 
The  state  of  health  of  the  patient  at  1^^'^^..°;,!^'^^^^ 
jury  determines  very  much  the  form  of  the  inflammation 
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wliicli  may  arise  from  it.  A  simple  incised  wouud  or  an 
abrasion  of  the  cornea,  from  which  a  strong  healthy  per- 
son would  probably  recover  without  an  untoward  symptom 
in  a  few  days,  may  be  sufficient  to  induce  in  an  unhealthy 
patient  a  diffuse  suppurative  corneitis  which  will  destroy 
the  eye. 

Symptoms. — The  cornea  grows  dull  and  steamy;  pus  is 
effused  between  its  lamellaa,  at  first  only  in  a  small  quan- 
tity at  one  spot,  but  it  soon  increases  and  diffuses  itself 
throughout  the  corneal  structure.  In  severe  cases  I  have 
seen  the  whole  tissue  of  the  cornea  jDervaded  with  ]3us, 
but  in  tlie  slighter  ones  it  is  generally  confined  to  one 
part. 

The  eye  is  hot  and  jDainf  ul ;  there  is  great  congestion  of 
the  conjunctival  and  sclerotic  vessels  ;  dread  of  light,  and 
lachrymation.  The  deeper  parts  of  the  eye  particii^ate  in 
the  inflammation,  the  iris  loses  its  mobility,  the  aciueous 
becomes  serous,  and  pus  is  effused  into  the  anterior 
chamber  (hypopion). 

The  pus  between  the  layers  of  the  cornea  now  mates  an 
exit  for  itself,  and  this  it  docs  by  progressive  ulceration 
either  anteriorly  towards  the  surface,  or  posteriorly  into 
the  anterior  chamber.  In  the  majority  of  cases  the  cor- 
neal abscess  bursts  anteriorly,  and  a  sloughinsf-lookins 
ulcer  is  left. 

Results  of  Suppurative  Corneitis. — If  the  whole 
cornea  has  been  involved  in  a  diffuse  suppurative  inflam- 
mation, and  pus  has  been  effused  throughout  the  whole  or 
greater  part  of  the  corneal  tissue,  complete  loss  of  the  eye 
must  follow.  If,  however, the  abscessof  the  cornea  has  been 
limited  in  extent  the  eye  may  recover,  but  a  leucoma  will 
remain,  which  will  impair  the  sight  in  proportion  to  its 
size,  density,  and  position  with  respect  to  the  pupil. 

It  will  be  well  to  explain  here  the  meanings  of  the 
terms  hypopion,  onyx,  and  abscess  of  the  cornea,  as  con- 
siderable confusion  prevails  amongst  students  as  to  their 
right  application. 

Hypopion  is  an  effusion  of  pus  into  the  anterior 
chamber. 

Onyx  is  often  indefinitely  used  to  signify  a  collection  of 
pus  between  the  lamellae  of  the  cornea;  but  it  is  only 
applicable  to  those  small  effusions  at  the  lower  part  of 
the  cornea,  from  the  fancied  resemblance  of  which  to  the 
posterior  end  of  the  finger-nail  it  has  derived  its  name. 

Abscess  of  the  cornea  and  onyx  are  by  many 
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regarded  as  syuonyraous  terms ;  but  as  the  word  "  onyx" 
indicates  tlie  appearance  and  locality  of  the  disease  rather 
than  the  disease  itself,  the  term  "  abscess"  should  be  con- 
sidered as  applicable  to  those  larger  effusions  of  pus  be- 
tween the  corneal  lamelte  into  which  onyx  occasionally 
passes  ;  or  to  the  diffused  purulent  infiltrations  which  are 
the  result  of  diffuse  su])purative  corneitis. 

Treatment. — Warm  fomentations  of  belladonna  (F.  9) 
or  of  poppy-heads  to  the  eye ;  and  in  the  intervals 
between  using  the  fomentations,  a  fold  of  linen  wet  with 
the  belladonna  lotion  (F.  40)  may  be  laid  over  the  closed 
lids.  In  many  cases,  and  especially  in  those  where  there 
is  a  tendency  to  tension,  I  have  found  much  benefit 
follow  the  use  of  the  guttas  eserias  (F.  18)  twice  a  day, 
and  the  frequent  application  of  warm  fomentations  of 
poppy-heads.  When  there  is  pus  between  the  corneal 
lamellaB  and  with  a  tendency  for  the  pus  to  extend, 
Samesch's  operation  (p.  39)  will  be  of  the  greatest  service. 

In  cases  of  onyx  and  hypopion,  wlteu  iliere  is  an  in- 
creased tension  of  the  rjlohc,  Samesch's  operation,  or 
iridectomy,  should  be  performed.  It  is  oftentimes  the 
only  mode  of  treatment  which  affords  a  chance  of 
recovery.  Paracentesis  of  the  cornea  will  also  be  of 
service  when  there  is  increased  tension,  but  its  effects 
arc  not  so  permanent  or  beneficial.  The  paracentesis 
may  be  repeated  at  intervals  of  one  or  two  days  if  it 
gives  relief. 

Constitutional  Treatment.— The  patient  shoiild  be 
sui^jDorted  with  a  liberal  diet  and  a  fair  allowance  of  wme  or 
beer.  Diffasible  stimulants  (F.  67)  and  tonics  (F_.  77,  7!^) 
are  the  most  suitable  medicines  ;  and  if  there  is  much 
pain  or  inability  to  sleep,  opiates  should  be  given  either 
in  small  doses  during  the  day,  or  in  one  full  dose  at  bed- 
time. Attention  should  be  paid  to  the  regular  and  healthy 
actiou  of  the  bowels,  and,  if  necessary,  some  mild  purga- 
tive or  alterative  be  prescribed. 

Paracentesis  of  tlie  Cornea  may  be  performed  as 
follows  A  broad  needle  is  made  to  puncture  the  cornea 
towards  its  lower  margin,  the  point  being  Icept  well 
forwards  towards  the  cornea  to  avoid  wounding  the  lens, 
when  by  suddenly  turning  the  fiat  of  the  blade  on  to  its 
edge  so  as  to  render  patulous  the  opening  it  has  made, 
the  aqueous  is  allowed  to  run  cff.  As  soon  as  the  ins 
closely  approaches  the  cornea,  which  it  will  do  when  the 
nqueous  lias  nearly  escaped,  the  blade  of  the  needle  should 
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be  again  turned  on  tlie  flat,  and  quickly  withdra\vn  from 
the  eye. 

Samesch's  operation  consists  in  making  an  incision 
with  a  tine  Graete's  knife  through  the  centre  of  the  ulcer 
of  the  cornea,  or  the  spot  which  is  infiltrated  with  pus,  and 
sufficiently  deep  to  open  the  anterior  chamber  throughout 
the  length  of  the  cut.  The  incision  should  include  a 
minute  portion  of  healthy  cornea  on  each  side  of  the 
ulcer.  The  lids  should  be  then  closed  with  a  compress 
and  bandage,  and  gutt.  eseria3  (F.  18)  dropped  twice  daily 
into  the  eye.  In  the  after-treatment  the  eye  should  be 
examined  daily,  and  the  incision  kept  open  either  by 
gently  passing  a  fine  probe  or  the  point  of  a  Graefe's 
knife  between  its  edges,  or  by  pressing  the  upper  or  lower 
eyelid  upon  one  of  the  margins  of  the  wound,  so  as  to 
cause  it  to  gape.  This  treatment  should  be  continued 
until  healthy  reparative  action  commences. 

MARGINAL  CORNEITIS.  — This  name  is  well  applied 
to  a  low  form  of  inflammation  which  commences  at  the 
extreme  border  of  the  cornea,  and  creeps  on  slowly, 
slightly  invading  the  corneal  tissue  for  a  short  dis- 
tance, but  seldom  if  ever  involving  the  whole  of  its 
structure. 

Symptoms. — It  commences  with  slight  dread  of  light, 
lachrymation,  and  grittiness  of  the  eye,  which  increase  in 
intensity  as  the  disease  advances.  On  examining  the  eye 
there  will  be  found  at  one  spot  close  upon  the  cornea  a 
vascular  patch,  and  the  corneal  edge  which  corresponds 
to  it  looks  swollen  and  softened.  This  condition  may  in- 
volve a  third  or  even  more  of  the  margin  of  the  cornea, 
but  it  seldom  includes  the  whole  of  its  circumference.  In 
a  few  days  a  small  diffused  haze  will  be  noticed  near  the 
margin  of  the  cornea,  and  this  will  gradually  extend,  some- 
times so  as  to  include  the  part  which  is  opposite  the 
pupil,  but  it  rarely  invades  the  whole  cornea.  Occasion- 
ally this  form  of  corneitis  is  accompanied  with  one  or  more 
small  marginal  herpetic  ulcers,  so  as  to  closely  resemble 
the  phlyctenular  ophthalmia.  The  disease  is  tedious  ;  it 
may  be  acute  at  the  onset,  ljut  in  its  duration  and  re- 
covery it  is  generally  chronic.  It  is  also  very  recurrent. 
The  patients  who  are  most  liable  to  marginal  corneitis  arc 
those  who  arc  in  a  low  state  of  health.  It  is  consequently 
met  with  amongst  the  anxious  and  overworked,  and  in 
mothers  who  are  enfeebled  from  ovcr-lactation ;  and  it 
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may  be  brought  on  by  an  exbausting  disease,  such  as 
leucorrlioja  or  menorrliagia. 

Treatment. — The  eye  should  be  shaded  from  strong 
lights,  and  rested  as  far  as  practicable  by  the  avoidance 
of  reading,  writing,  and  all  kinds  of  close  work.  If  there 
is  much  dread  of  light,  gutt.  atropias  (F.  15)  may  be  used 
once  or  twice  daily  ;  or  the  eye  may  be  bathed  frequently 
with  a  lotion  of  atropine  (F.  39),  or  of  belladonna  (F.  40). 
If  the  marginal  corneitis  is  apparently  dependent  on 
overwork,  or  close  confinement  to  business,  change  of  air 
and  recreation  are  the  most  powerful  curative  agents. 
The  medicines  which  do  the  most  good  are  tonics  of  bark 
or  iron,  combined  with  the  mineral  acids,  or  with  small 
doses  of  liq.  strychnias,  or  tinct.  nucis  vomicis  (F.  73,  74, 
75,  84,  86). 

PHLYCTENULAR  OPHTHALMIA  —  Scrofulous 
OpUhalmia— is  most  frequent  in  young  childi'en  from_  two 
years  old  and  upwards,  but  it  is  seldom  seen  in  patients 
after  the  age  of  ]3uberty.  It  is  characterised  by  intense 
intolerance  of  light  ;  tlie  photophobia  is  greater  in  this 
than  in  any  other  disease  of  the  eye.  In  severe  cases  the 
child  is  commonly  seen  with  the  lids  tightly  closed,  and 
with  a  fist  over  each  eye,  or  with  his  face  buried  m  the 
dress  of  the  nurse  who  is  carrying  him.  Any  attempt  to 
look  at  the  eyes  is  met  by  violent  spasmodic  contraction 
of  the  lids,  and  if  after  severe  struggles  the  lids  are 
parted,  the  globe  is  found  to  be  so  turned  upwards  that 
it  is  impossible  even  to  see  the  cornea.  The  exposure  of 
the  eye  to  the  slightest  light  often  brings  on  a  fit  of  rapid 
sneezing.  In  such  cases  when  it  is  desired  to  see  the  eye, 
the  child  should  be  given  a  few  sniffs  of  chloroform, 
suflacient  to  dull  his  sensibility,  without  putting  him 
completely  under  its  influence.  An  examination  can  then 
be  made  without  any  struggling  ;  but  in  addition  to  this 
the  chloroform  often  exerts  by  its  sedative  influence  a 
very  beneficial  effect  on  the  eye,  and  the  child  awakes 
from  his  sleep  with  a  decided  diminution  ot  the  photo- 
phobia. It  will  be  often  found  that  the  severity  of  the 
symptoms  is  quite  out  of  proportion  to  the  apparent 
disease;  frequently  there  is  but  little  to  be  seen  except 
one  or  more  small  phlyctenulaB  close  upon  the  margin  ot 
the  cornea.  These  phlyctenulaj  are,  however,  of  an  her- 
petic nature,  and  run  a  course  somewhat  similar  to  an 
herpetic  eruption  on  other  parts  of  the  body.    At  first 
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tliey  appear  as  small  vesicles,  the  contents  of  which  soon 
become  tiirbid;  the  vesicles  then  burst  and  form  sniall 
superficial  ulcers,  which  eventually  heal  without  leaving 
any  visible  scars  to  show  where  they  have  been.  The 
whole  eye  in  some  cases  is  much  bloodshot,  whilst  in  other 
instances  when  the  lids  are  first  opened  the  conjunctiva 
is  found  to  be  scarcely  tiirged,  but  it  soon  flushes  up  on 
exposure  to  the  light.  Occasionally  a  leash  of  red  vessels 
may  be  seen  running  up  to  one  or  two  of  the  phlyctenulte. 

Scrofulous  ophthalmia  is  more  frequent  amongst  the 
poor  than  the  rich  ;  the  strumous  child  is  the  most  liable 
to  it,  but  the  impure  air  of  dirty  confined  lodgings,  com- 
bined with  an  insufficiency  of  sunlight,  improper  diet, 
and  want  of  care,  will  induce  the  disease  in  children  who, 
itnder  more  favourable  circumstances,  would  not  suffer 
from  it.  This  form  of  ophthalmia  is  frequently  associated 
with  eczema,  impetigo,  sores  about  the  nose  and  lips, 
and  with  enlarged  cervical  glands,  indeed  with  all  those 
kindred  complaints  which  are  so  frequently  met  with 
amongst  the  poor  scrofulous  children  in  a  London  hos- 
pital. Scrofulous  ophthalmia  is  tedious  in  its  progress, 
and  very  recurrent. 

Treatment. — During  the  early  and  acute  stage  of  the 
disease,  when  the  photophobia  is  very  intense,  the  vinum 
antimoniale  in  doses  of  from  min.  10  to  min.  20  every 
four  hours  often  exercises  an  almost  specific  effect  in 
relieving  the  dread  of  light.  If,  however,  it  fails  to  do  de- 
cided good  in  three  or  four  days,  it  should  be  discontinued. 
Sedatives  will  sometimes  prove  of  great  service,  and 
small  doses  of  tinct.  hyoscyami,  succus  conii,  tinct.  bel- 
ladonnas, tinct.  opii,  or  sol.  morphia!  muriat.,  may  be 
given  singly  at  short  intervals  during  the  day  ;  or  they 
may  be  combined  with  bai'k,  or  with  the  mineral  acids,  or 
with  any  other  medicine  which  the  state  of  the  patient 
may  suggest.  Where  there  is  much  debility  with  languor, 
and  restlessness  at  night,  mist,  ciachonas  (F.  138,  139) 
may  be  prescribed  during  the  day,  and  pulv.  ipecac,  comp. 
cum  potass,  nitrate  (F.  150)  in  doses  of  gr.  3  or  gr.  4,  ac- 
cording to  the  age  of  the  patient,  at  bedtime. 

The  preparations  of  iron  are  veiy  valuable  in  scrofulous 
ophthalmia,  but  they  should  not  be  contiuued  for  too  long, 
or  be  ordered  with  a  hot  skin  and  furred  tongue.  In 
decidedly  scrofulous  children,  the  syrup,  ferri  iodid.  or 
the  syrup,  ferri  hypophosphit.  in  doses  min.  15  to  min. 
20,  twice  a  day  in  water,  are  of  much  benefit,  Where 
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there  is  simply  ancemia,  the  ferrum  redactum  gr.  ^  to 
gr.  1,  or  the  ferrl  carb.  saccharat.,  in  doses  of  from  gr.  2 
to  gr.  5,  are  the  best.  Cod-liver  oil  may  be  often  advanta- 
geously prescribed  with  the  iron;  it  is  especially  service- 
able where  there  are  evidences  of  failing  nutrition. 

When  there  is  much  eczema  of  the  eyelids,  with  dis- 
charge from  the  nose,  and  swelling  of  the  lips,  small 
doses  of  the  liquor  arsenicalis  (F.  147)  will  frequently 
afford  great  relief  when  all  other  remedies  have  failed. 

The  regular  and  healthy  action  of  the  bowels  should  be 
strictly  attended  to,  and  purgatives  ordered  when  neces- 
sary. If  the  child  suffers  from  ascarides,  means  should 
be  taken  to  rid  him  of  them.  This  is  best  done  by  an 
injection  of  two  or  three  ounces  of  infusion  of  quassia  into 
the  rectum ;  or,  if  this  fails,  an  injection  with  a  few  minims 
of  tinct.  ferri  perchlorid.  to  the  ounce  of  water  may  be 
used.  After  the  injection,  a  powder  of  cal.  cum  scammon . 
(F.  157,  158)  should  be  given. 

Local  applications  may  be  considered  under  two 
headings :  a.  Sedatives  to  the  eye ;  /3.  Counter-irritants. 

a.  Sedatives  to  the  Eye.— Of  these  the  most  useful  is 
the  sulphate  of  atropia,  a  solution  o£  wliich  gr.  1  ad  aqua3 
§1  may  be  dropped  into  the  eye  three  or  four  times  daily. 
Unfortunately  the  use  of  this  remedy  is  very  often  im- 
practicable, from  the  resistance  the  child  offers  to  every 
attempt  to  put  the  drops  into  the  eye.  When  there  is 
much  struggling  the  drops  ought  to  be  discontinued. 
Much  comfort  is  frequently  obtained  from  bathing  the 
eyes  with  the  belladonna  lotiou  (F.  40),  and  when  the 
child  is  asleep  applying  a  fold  of  linen  wet  with  the  lotion 
over  the  closed  lids ;  or  iced  water  may  be  used  in  a 
similar  manner.  The  belladonna  liuiment  of  the  British 
Pharmacopoeia  rubbed  into  the  brow  will  occasionally 
afford  ease ;  or  the  unguent.  belladouna3  comp.  (1< .  124) 
may  be  applied  over  the  brow  and  temple,  and  allowed  to 
remain  on  during  the  day.  When  there  is  eczema  of  the 
lids,  the  best  appHcation  is  the  lotio  boracis,  or  the  lotio 
boracis  cum  soda  (F.  59,  Gl).  ^        ,     r  -i 

S  Counter-irritants.— 1.  A  stick  of  nitrate  ot  silver 
moistened  with  water  may  be  drawn  ouce  or  twice  across 
the  skin  oE  the  up]3er  lid.  It  is  a  painful  application, 
but  it  frequently  gives  marked  reliel.  If  applied  too 
freely,  it  will  blister,  and  may  cause  sloughing  of  the  lids. 

2  The  tinct.  iodi  may  be  paiuted  over  the  brow  and 
upper  eyelid,  taking  care  that  none  of  it  runs  between 
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tbe  lids  into  the  eye.  Over  the  integument  of  the  lid  it 
must  be  painted  lightly,  as  it  soon  blisters. 

3.  Small  blisters,  the  size  of  a  sixpence  or  a  shilling, 
may  be  applied  to  the  temple.  If  the  emplast.  cantharidis 
be  used,  the  blister  should  be  removed  at  the  expiration 
of  four  hours.  For  children,  the  best  and  least  painful 
blister  is  Brown's  cantharidiue  or  blistering  tissue. 

CORNEO-IRITIS  is  an  inflammation  of  the  cornea  and 
iris.  The  disease  usually  commences  in  the  cornea  and 
afterwards  extends  to  the  iris.  It  mostly  occurs  in 
patients  enfeebled  by  disease  or  excessive  work,  and  in 
those  who  have  previously  suffered  from  syphilis. 

Symptoms. — Haziness  of  the  cornea,  ciliary  redness,  a 
sluggish  and  irregular  pupil,  pain  in  the  eye  and  around 
the  orbit,  and  frequently  great  photophobia  and  lachry- 
matiou. 

Treatment.— The  pupil  should  be  keiDtdilated  with  the 
guttaD  atropia  (F.  1-5),  dropped  twice  daily  into  the  eye ; 
pr  the  lotio  belladonnas  (F.  40)  may  be  frequently  used. 
If  there  be  much  pain  in  the  eye  and  around  the  brow,  a 
little  of  the  unguent,  hydrarg.  cum  belladonna  (F.  126) 
or  the  unguent,  hydrarg.  cum  atropia  (F.  12-5)  rubbed 
into  the  temple  night  and  morning  often  affords  reHef. 
As  the  patient  is  generally  in  a  low  state  of  health,  tonics 
of  quinine  and  iron  (F.  80,  81),  or  bark  with  the  mineral 
acids  (P.  7o)  should  be  prescribed.  When,  however, 
there  is  a  distinct  syphilitic  history,  the  mist,  potass, 
lodid.  (F.  91),  or  the  mist,  potass,  iodid.  cum  ferro  (F.  92), 
should  be  given.  It  is  seldom  advisable  to  give  mercury 
mternally  in  these  cases.  The  disease  is  one  of  low  power, 
and  all  the  benefit  likely  to  be  gained  from  mercury  will 
be  obtained  by  the  mercurial  inunction  above  mentioned 
nto  the  temple. 

ULCKRS  OF  THE  COENEA. 

ULCERS  OF  THE  CORNEA  may  be  cau.sed  by 
severe  mflamnuition  of  the  conjunctiva,  or  cornea,  and 
may  occur  during  the  progress  of  the  attack.  They 
arc  thus  frequently  seen  in  purulent  and  gonorrhooal 
ophthalmia,  and  in  corneitis,  especially  in  the  strumous 
and  diffuse  suppurative  forms  of  the  disease.  There  are 
however,  some  special  ulcers  which  seem  to  originate  in 
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the  cornea,  and  not  to  be  secondary  to  active  inflammation 
of  either  that  strncture,  or  of  the  conjunctiva.  Ulcers  of 
the  cornea  are  always  indicative  of  impaired  health,  and 
are  consequently  met  with  in  the  feeble,  the  overworked, 
the  strumous,  and  the  rheumatic  patient.  They  are 
always  accompanied  with  pain  and  grittiness  of  the  eye, 
photophobia,  and  lachrymation.  The  cornea,  except  in 
the  immediate  vicinity  of  the  idcer,  may  retain  its  trans- 
parency, but  the  conjunctival  surface  of  the  globe  is 
usually  more  or  less  reddened,  and  rapidly  flushes  on 
undue  exposure  of  the  eye  to  light.  _  Ulcers  of  the 
cornea  may  Ije  either  acute  or  chronic,  superficial  or 
deep. 

SUPERFICIAL   ULCERS   OF   THE    CORNEA  are 

most  frequently  met  with  in  young  people,  and  especially 
in  delicate  chddreu.  The  disease  may  be  confined  to  one 
eye,  or  both  may  be  aftected,  or  they  may  be  attached 
alternately.  There  is  considerable  photophobia  and  lachry- 
mation, with  a  sense  of  heat  and  grittiness  in  the  eye. 
There  are  two  forms  of  superficial  ulcers  of  the  cornea : 
tlie  nebulous  and  tlie  transparent  nicer. 

The  Superficial  Nebiilous  Ulcer  may  occur  at  any 
part  of  the  cornea,  either  towards  its  periphery'or  its  centre. 
Carefully  examined,  it  appears  as  a  small,  irregular,  ill- 
defined,  greyish-looking  ulcer.  The  edges  of  the  ulcer 
are  frequently  slightly' raised  and  of  a  darker  grey  tinge 
than  the  central  portion,  which  will  be  found  occasionally 
almost  transparent.  The  ulcer  having  been  formed,  it 
may  remain  almost  stationary  for  a  short  time,  and  then 
begin  to  heal.  This  is  the  course  which  such  sujierficial 
ulcers  usually  run  ;  it  is  exceptional  for  them  to  penetrate 
deeply  the  corneal  tissue  and  to  lead  to  perforation  and 
prolapse  of  the  iris.  As  the  ulcer  advances  towards  re- 
covery it  first  assumes  a  more  opaque  appearance,  the 
central  excavation  then  becomes  filled  in  and  its  edges 
bevelled.  Frequently  one  or  more  red  vessels  may  be 
seen  running  to  it  f roiu  the  margin  of  the  cornea ;  these 
are  vessels  of  repair,  and  ouglit  when  they  have  accom- 
plished their  duty  to  become  so  reduced  and  contracted 
as  to  cease  to  be  visible,  or  to  interfere  with  the  normal 
transparency  of  the  cornea.  Gradually  the  opacity  of  the 
healing  ulcer  is  reduced,  and  day  by  day  the  parts  slowly 
become  clearer,  until  at  length  complete  or  partial  trans- 
parency is  restored.   These  ulcers  of  the  cornea  are  gene- 
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rally  acute  at  their  onset,  but  they  will  often  drift  into  the 
chronic  state. 

Superficial  Transparent  Ulcers  of  the  Cornea.— 

The  symptoms  which  accompany  the  formation  and  pro- 
gress of  these  ulcers  resemble  those  of  the  nebulous  ulcer 
just  described,  and  they  occur  amongst  the  same  class  of 
patients.  There  is  the  same  photophobia  and  lachry- 
mation,  with  redness  of  the  eye  on  exposure  to  light, 
the  only  characteristic  difference  being  the  appearance 
of  the  ulcer.  On  gently  raising  the  lids  so  as  to  examine 
the  eye,  the  epithelium  of  the  cornea  seems  as  if  it  were 
abraded  or  scratched  off  at  one  or  more  points.  The 
transpai'ency  and  polish  of  the  cornea  at  this  stage  of 
the  disease  is  unimpaired,  and  each  ulcer,  if  there  be 
more  than  one,  is  seen  as  a  glistening  facet.  The  first 
indication  of  a  healing  action  in  these  ulcers  is  shown  by 
their  losing  their  transparency  and  becoming  grey  and 
cloudy  ;  the  cloudiness  often  extending  beyond  the 
margin  of  the  ulcer.  Their  clear  outline  is  soon  lost, 
their  slight  excavation  filled  in,  and  the  even  surface 
of  the  cornea  is  restoi'cd.  If  the  ulcer  has  not  pene- 
trated below  the  epithelium,  transparency  is  regained; 
but  if  it  has  extended  into  the  ti-ue  corneal  structure, 
a  nebula  or  semi-transparent  leucoma  will  be  afterwards 
left. 

Treatment.— Soothing  ai^plications  to  the  eye,  which 
may  be  used  either  hot  or  cold,  in  accordance  with  the 
feelings  of  the  patient.  Fotus  papaveris,  lotio  bella- 
donnse  (F.  40)  ;  or  if  there  be  great  irritability,  the  guttaj 
atropias  (F.  1-5)  dropped  into  the  eye  three  or  four  times 
daily.  All  stimulating  drops  or  lotions  are  injurious. 
In  children,  an  alterative  powder  of  hydrarg.  cum  creta 
cum  rheo  (F.  152,  1-53),  given  every  second  or  third 
night,  is  very  beneficial.  If  the  skin  be  hot  and  the 
tongue  furred,  the  mist,  salin.,  or  mist,  antimonii  tar- 
tarati  (F.  135, 136),  should  be  ordered  ;  but  as  soon  as  the 
secretions  have  become  healthy,  bark,  the  mineral  acids, 
preparations  of  iron,  and  cod-liver  oil,  are  the  most  suit- 
able remedies. 

DEEP  ULCERS  OF  THE  CORNEA.— The  superficial 
ulcers  described  in  the  preceding  paragraphs  may  become 
deep,  and  so  be  rightly  included  under  this  heading;  but 
this  is  not  the  course  they  usually  pursue.  There  are, 
however,  certain  ulcers  the  tendency  of  which  is  to  ex- 
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tensive  destruction  of  corneal  tissue,  leading  freciuently  to 
perforation  and  prolapse  of  the  iris,  and  to  these  the  term 
"  deep"  is  fitly  applied.  They  may  be  seen  in  patients  of 
all  ages,  and,  unless  produced  by  injury,  are  usually  depen- 
dent on  some  constitutional  defect.  Generally  the}'  proceed 
from  want ;  but  occasionally  from  excess. 

SLOUGHING  ULCERS  OF  THE  COKNEA  may  be 

the  result  of  a  diffuse  suppurative  corneitis,  induced  either 
by  injury  or  disease  ;  the  pus  between  the  lameUa3  of  the 
cornea  having  worked  its  way  to  the  surface  by  progressive 
ulceration.  They  may  also  occur  amongst  the  half-starved 
and  overworked,  as  well  as  the  drunken  and  dissipated. 
They  must  be  then  regarded  as  evidences  of  failing  nutri- 
tion and  want  of  nervous  power.  A  sloughing  ulcer  of 
the  cornea  usually  presents  an  irregularly  excavated 
surface,  with  a  whitish-yellow  sloughy  appearance,  and 
with  its  margins  shelving  and  ill-defined.  Around  the 
ulcer  the  cornea  is  hazy.  These  ulcers  often  lead  to  com- 
plete destruction  of  the  ej'-e  for  all  visual  purposes  ;  but 
even  when  they  yield  to  treatment  and  the  eye  recovers, 
it  is  always  more  or  less  a  damaged  organ.  Sometimes 
they  will  perforate  the  cornea,  and  prolapse  of  the  iris 
will  follow;  or  occasionally  they  will  penetrate  the 
ti-ue  corneal  tissue,  but  their  further  i^rogress  will  be 
stopped  by  the  posterior  elastic  lamina  or  Descemet's 
membrane.  An  aperture  is  then  seen  in  the  cornea,  the 
bottom  of  which  is  closed  by  a  transparent  membrane 
(Descemet's),  which  projects  slightly  into  the  wound.  In 
this  condition  1  have  seen  the  eye  remain  for  many  weeks; 
the  corneal  wound  may  then  begin  to  granulate  and  heal, 
but  generally  the  posterior  elastic  lamina  in  the  end 
gives  way,  the  iris  prolapses,  and  cicatrization  follows. 
Daring  the  healing  process,  the  cornea  in  the  immediate 
vicinity  of  the  nicer  becomes  more  cloudy,  red  vessels 
are  seen  invading  its  substance  and  running  towards  the 
ulcer,  and  in  some  cases  in  such  numbers  as  to  present  a 
perfect  pannus ;  but  these  disappear  from  sight  as  soon 
as  cicatrization  is  completed.  The  cornea  in  the  locality 
of  the  ulcer  may  resume  its  transparency ;  but  the  new 
material  which  has  replaced  that  lost  by  ulceration  will 
be  more  or  less  opaipio  and  leucomatons. 

Treatment  (see  Treatment  of  Diffuse  SurruRATivE 
CoiiNEtTis). — There  are,  however,  a  few  points  to  be  spe- 
cially noticed.    All  stimulating  niipHcations  to  the  \ilcer 
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as  a  rule  do  liami.  The  tonching  the  ulcer  with  a  stick 
of  the  diluted  nitrate  of  silver,  as  recommended  by  some, 
is,  I  believe,  in  most  cases  positively  prejudicial.  When 
there  is  severe  pain  in  tlie  ej'e,  ijaraceutesis  of  the  cornea 
will  often  afford  much  relief.  In  a  sloiTghing  nicer  of  the 
cornea  with  increased  intra-ocnlar  tension,  an  iridectomy 
IS  of  the  greatest  service.  I  have  in  my  own  practice  seen 
the  whole  train  of  disti-essing  symptoms  immediately  re- 
lieved by  the  operation ;  the  ulcer  has  taken  on  a  healing 
action,  and  the  eye  has  rapidly  recovered. 

CE.ESCENTIC,  or  CHISELLED  ULCERS  OF  THE 
CORNEA. — This  is  one  of  the  worst  and  most  intractable 
forms  of  ulceration  to  which  the  cornea  can  be  subjected, 
but  fortunately  it  is  one  of  the  most  rare.    I  have  called 
these  ulcers  "crescentic  "  from  their  shape,  and  "  chiselled" 
from  their  peculiar  characteristic  ajopearance,  as  if  a  por- 
tion of  the  epithelium  and  true  corneal  tissue  had  been 
cut  away  with  a  chisel,  or  scooped  out  with  the  thumb-nail 
from  the  margin  of  the  cornea.    They  always  occur  at  the 
extreme  edge  of  the  cornea,  but  they  are  strictly  confined 
to  that  structure,  and  do  not  in  the  slightest  degree  en- 
croach upon  the  sclerotic.    In  their  progress  they  follow 
exactly  the  curve  of  the  rim  of  the  cernea,by  which  they  are 
abruptly  limited ;  the  circumferential  edge  of  the  ulcer 
being  cut  sharply  and  deeply.    They  spread  rapidly  and 
increase  both  in  length  and  de^Dth.    There  may  be  two  or 
even  three  of  these  ulcers  at  different  parts  of  the  margin 
of  the  cornea,  and,  unless  their  progress  be  arrested, 
they  may  spread  and  unite,  and  so  insulate  the  central 
portion.    At  the  commencement  of  the  disease  the  ulcers 
:  are  perfectly  transparent ;  it  is  during  their  healing  stage 
1  that  they  grow  nebulous.    They  frequently  perforate  the 
cornea,  and  cause  extensive  prolapse  of  the  iris ;  or,  as  in 
•  the  sloughing  ulcers,  the  advance  of  the  ulceration  may 
be  stopped  by  the  posterior  elastic  lamina  of  the  cornea ; 
but  this  usually  in  the  end  gives  way,  and  prolapse  of  the 
iris  ensues.    During  the  reparative  process  they  become 
first  cloudy,  then  of  a  greyish-white  colour  ;  vessels  shoot 
.  into  them  Irom  their  sclerotic  border,  and  they  are  ulti- 
I  mately  filled  in  with  a  semi-opaque  cicatricial  tissue. 
These  crescentic  ulcers  arc  the  source  of  great  pain  in  the 
'  eye  and  around  the  orbit,  accompanied  with  photophobia 
-  and  lachrymation  on  the  slightest  exposure  to  light. 
They  do  not  scorn  to  be  connected  in  any  way  with  any 
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constitutional  taint,  such  as  syphilis  or  struma.  The 
patients  whom  I  have  seen  affected  by  them  have  alwaj's 
been  in  that  state  oi^  health  which  is  best  described  as 
"  being  thoroughly  out  of  condition." 

Treatment. — These  ulcers  are  so  intractable,  and  so 
many  means  have  been  tried  without  success  to  check 
their  progress,  that  it  is  difficult  to  say  what  is  the  wisest 
course  to  i^ursue.  My  own  experience  is,  that  in  most 
cases  it  is  best  to  leave  the  ulcers  alone,  and  to  apply 
either  hot  fomentations  or  cold  lotions  of  belladonna 
(F.  9,  40)  to  the  eye.  In  some  cases  I  have  seen  rapid 
improvement  follow  the  use  of  guttas  eseria3  (F.  18)  twice 
a  day,  and  closing  the  lids  with  a  compress  kept  moist 
with  a  v,'arm  decoction  of  poppy-heads.  All  exposure  to 
strong  light  should  be  strictly  avoided,  by  obhging  the 
patient  to  shade  his  eyes,  and  to  keep  the  room  in  which 
he  lives  darkened.  A  liberal  diet  and  tonics  with  diffu- 
sible stimuli  should  be  ordered,  and  if  there  is  pain  or 
restlessness  opiates  should  be  given  either  in  small  doses 
at  short  intervals,  or  in  one  full  dose  at  bedtime.  In  two 
cases  I  have  seen  a  partial  sjmdectomy  performed  by 
excising  close  up  to  the  margin  of  the  cornea  a  portion  of 
the  conjunctiva  and  subconjunctival  tissue  about  i  inch 
in  widtli,  and  in  a  line  exactly  corresponding  with  the 
ulcer,  but  in  both  it  failed  to  do  any  good.  Mr.  Bowman, 
however,  relates  one  case  in  his  private  practice  in  wliich 
he  performed  this  operation  with  most  marked  success. 
The  ulcer,  which  had  before  resisted  all  treatment,  at 
once  took  on  a  healing  action,  and  soon  cicatrized. 

Another  mode  of  treatment  is  to  touch  the  ulcers  freely 
with  the  nitrate  of  silver  so  as  to  destroy  their  surfaces 
with  this  cscharotic,  on  the  same  principle  as  a  phage- 
doDuic  sore  is  treated  with  nitric  acid.  A  fine  camel  s- 
hair  brush,  moistened  with  water,  should  be  drawn  several 
times  across  a  solid  stick  of  nitrate  of  silver,  and  then 
applied  to  the  whole  surface  of  each  ulcer,  and  this  shoiild 
be  repeated  every  three  or  four  days,  until  a  lieajthy 
action  is  set  up.  At  the  same  time  opium  should  be 
given  to  the  patient  in  doses  of  from  gr.  ^  to  gr.  1  every 
four  or  six  hours  according  to  the  seventy  of  the  s.ymp- 
toms.  I  have  seen  this  plan  of  treatment  followed  by 
great  success.  .     ,     n  n 

I  have  treated  successfully  several  cases  m  the  follow- 
ing manner  :— A  lotion  of  carbolic  acid  miu.  3  ad  aquaj  5I , 
to  be  used  as  a  wash  every  two  or  three  hours,  and  a 
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little  to  be  allowed  to  go  into  the  eye  I 
tion ;  and  in  the  intervals  the  eye  tc 
compress  of  absorbent  cotton  wool,  Id,^- 
quinine  lotion  (F.  53) ;  quinine  and  opiuni^ 
given  every  four  or  six  hours,  and  the  regularcT^..^  ^^^.^^ 
of  the  bowels  maintained  by  the  mist,  sennas  comp.  when 
necessary.  Each  case  of  crescentic  ulcer  of  the  cornea 
must  be  treated  on  its  own  merits,  and  if  one  plan  of 
treatment  fails,  another  should  at  once  be  tried. 

CHRONIC  VASCULAR  ULCER  OF  THE  CORNEA. 

— This  name  has  been  applied  to  what  is  generally  rather 
,  a  vascular  nebula  than  an  ulcer  ;  it  is  the  remains  of  an 
ulcer  which  has  become  filled  in,  but  in  which  the  vessels 
I  originally  destined  for  its  repair  have,  from  some  cause, 
.become  stationary,  and  by  their  presence  keep  the  eye  in 
a  a  state  of  constant  irritation. 

Symptoms.— Continued  irritability  of  the  eye,  with 
lachrymation  and  dread  of  light,  varying  in  intensity  but 
never  entirely  absent.  The  history  is  generally  that  of 
aan  ulcer  of  the  cornea  which  had  recovered  up  to  a  certain 
iperiod,  from  which  date  the  eye  had  ceased  to  mend,  and 
lihad  smce  been  more  or  less  irritable.  On  examination  a 
jsmall  nebula  will  be  seen  on  the  cornea  at  a  short  distance 
:lrom  its  margm,  with  one  or  more  vessels,  sometimes  a 
rregular  bundle  of  them,  running  up  to  it  from  the  sclerotic 
aadjommg  the  corneal  edge.  It  frequently  happens  that 
:.the  patient  has  been  under  treatment  for  many  months, 
land  sometimes  even  for  two  or  three  years,  during  which 
titime  he  has  persistently  dropped  drops  into  the  eye,  both 
^stimulating  and  sedative  in  turn,  but  without  gainino-  the 
;l3hghtest  benefit  from  cither. 

Treatment.— Omit  for  a  time  all  applications  to  the 
'eye,  and  insert  a  double  silk-thread  seton  into  the  skin  of 
the  temple.  The  seton  should  I)o  placed  so  high  on  the 
^ide  of  the  temple  as  to  be  almost  amongst  the  short 
oairs  as  there  will  then  be  no  noticeable  cicatrices  from 
.;he  ulcerations  at  the  points  of  ingress  and  egress  of  the 
threads.  Care  also  should  be  taken  to  avoid  wounding  the 
-)ranch  of  the  temporal  artery,  which  is  in  this  locality 
the  seton  should  be  worn  for  about  three  or  four  week.s  • 
imt  it  may  bo  continued  longer  if  it  acts  beneficially  on 
!'.he  eye,  and  docs  not  excite  too  great  an  irritation.  In 
■■onjunctiou  with  the  seton,  other  remedies  may  be  tried, 
-he  hds  of  the  affected  eye  may  be  kept  closed,  and  a 
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compress  bandage  (F.  3)  applied  over  tliem,  so  as  to  give 
the  eye  for  a  time  absolute  rest ;  or  if  the  patient  should 
find  the  compress  hot  and  uncomfortable,  it  may  be  given 
up,  and  a  cool  lotion  (F.  45,  51),  or  iced  water,  or  a  cold 
douche  may  be  used,  with  the  lids  closed,  three  or  four 
times  daily.  The  state  of  the  patient's  health  should  be 
carefully  looked  after,  and  any  irregularity  should _  be 
corrected.  In  order  to  give  the  treatment  every  possible 
chance  of  success,  the  patient  should,  if  his  circumstances 
will  permit  of  it,  abstain  from  all  work  with  the  sound  eye, 
and  enjoy  for  three  or  four  weeks  rest  with  recreation. 

A  FISTULA  OF  THE  COKNEA  is  a  small  opening 
n  the  cornea  which  has  little  or  no  tendency  to  close, 
and  through  which  the  aqueous  humour  is  constantly 
oozing. 

Causes.— 1st.  A  perforating  ulcer  of  the  cornea,  which 
from  some  cause  has  been  imperfectly  healed. 

2nd.  A  contused  or  lacerated  wound  of  the  cornea,  after 
which  there  has  not  been  perfect  union. 

3rd.  A  wound  of  the  cornea  with  wound  of  the  lens. 
The  swollen  lens  pressing  on  the  iris  may  keep  up  such 
constant  irritation  of  the  eye  as  to  retard  the  union  of 
the  edges  of  the  corneal  wound. 

4.th.  A  glaucomatous  state  of  the  eye  following  a  per- 
forating wound  of  the  cornea. 

5th.  The  presence  of  a  foreign  body  within  the  eye ; 
the  wound  through  which  it  entered  having  failed  to 

completely  unite. 

Symptoms.— A  shallow  or  scarcely  perceptible  anterior 
chamber,  with  a  minute  opening  in  the  cornea,  through 
which  drops  of  the  aqueous  humour  may  be  seen  to 
exude  One  useful  method  of  diagnosing  a  fistula  ot  the 
cornea  is,  to  separate  the  eyelids  with  the  fingers  from 
the  globe,  and  having  dried  the  suspected  spot  of  the 
cornea  with  a  piece  of  blotting-paper,  to  notice  if  the 
surface  again  becomes  moist  whilst  the  eye  is  kept 

open.  „     ,.  , 

Treatment.— When  dependent  on  a  perforatmg  nicer, 
or  a  wound  of  the  cornea,  the  fistulous  orifice  may  be 
touched  with  nitrate  of  silver.  This  is  best  apphed  by  a 
fine  camcl's-hair  brush,  which  has  been  first  moistened 
with  a  little  water,  and  then  drawn  a  few  times  across  a 
stick  of  nitrate  of  silver.  This  application  may  be  re- 
peated  three  or  four  times  at  intervals  of  two  days,  it  it 
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I  does  not  excite  undue  inflammation.  If  this  treatment 
; should  fail,  nn  iridectomy  should  be  performed;  the 
■  spot  at  which  it  is  made  is  not  of  much  consequence,  as 
iin  any  part  it  will  equally  succeed  in  promoting  the 
c closure  of  the  fistula. 

When  the  fistula  is  due  to  a  cataractous  lens  pressing 
con  the  iris,  and  by  the  irritation  it  excites  preventing  the 
[  perfect  union  of  the  corneal  wound,  the  lens  should  be 
rremoved.  If,  however,  the  maintenance  of  the  fistula  is 
c caused  by  a  glaucomatous  state  of  the  eye,  an  iridectomy 
'should  be  made.  Lastly,  if  all  other  means  have  failed, 
;the  edges  of  the  fistula  may  be  pared  with  a  broad 
aneedle,  and  united  by  a  single  fine  silk  suture. 

NEBULA   or    CliOUDINESS    OF    THE  CORNEA 
mnay  be  caused  by  inflammation  or  superficial  ulceration 
oof  the  cornea,  or  by  an  injury  which  has  induced  a  trau- 
nmatic  corneitig.    It  may  be  limited  to  a  portion  of  the 
1  '  Cornea,  or  it  may  be  irregularly  difi"used  over  its  whole 
surface.    In  some  cases  the  nebula  is  due  to  an  inter- 
stitial deposit  of  lymph  in  the  true  corneal  tissue  ;  whilst 
in  other  instances  it  is  produced  by  a  layer  of  fine  semi- 
transparent  cicatricial  tissue  formed  during  the  healing 
process  of  a  superficial  ulceration. 

Treatment. — When  the  eye  is  free  from  all  irritation 
some  mild  stimulating  application  will  occasionally  do 
good,  by  exciting  the  absorbents  of  the  cornea  to  an  in- 
creased activity ;  but  there  are  no  specific  remedies  for 
the  euro  of  nebula.  The  applications  from  which  I  have 
found  the  most  benefit  are  the  following  : — ■ 

1.  Lotio  hydrarg.  perchlorid.  (F.  57.)  Two  or  three 
drops  to  be  dropped  into  the  eye  twice  a  ilay.  This 
remedy  is  often  a  powerful  irritant,  and  should  be  discon- 
tinued if  the  eye  becomes  inflamed  or  jminful. 

2.  GuttEB  ol.  terebinth,  cum  ol.  oliva).  (F.  29.)  At 
first  these  drops  should  be  used  very  weak,  but  their 

i|- -itrength  may  be  increased  if  the  eye  is  tolerant  of  them. 
I  3.  Dusting  calomel  into  the  eye  every  or  every  other 
liday  for  a  short  time. 

4.  Gutta3  zinci  sulphatis  (F.  26),  or  zinci  chlorid.  (F.  25) 
I'.may  be  prescribed. 

5.  A  solution  of  the  iodide  of  potassium  (F.  24)  dropped 
r'.wice  a  day  into  the  eye  is  thought  by  many  to  do 

'  rjood. 

6.  Sulphate  of  soda.    Mr,  Power  speaks  favourably  of 

£  2 
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the  general  results  he  has  obtaiaed  from  the  use  of  this 
drug  in  corneal  opacities.  He  says  that  "  in  the  employ- 
ment of  this  salt  the  quantity  that  should  be  introduced 
at  one  time  into  the  eye  should  not  exceed  one  or  two 
grains,  and  the  most  convenient  mode  of  application  con- 
sists in  everting  the  upper  lid,  and  brushing  the  powder 
lightly  over  the  surface  with  a  camel's-hair  brush."* 

7.  The  late  Dr.  Mackenzie,  of  Glasgow,  recommended 
the  vapour  of  hydrocyanic  acid.f 

IiEtrcOMA  OF  THE  COENEA. — A  leucoma  is  a  dense 
•white  opacity  of  the  coi'nea,  caused  by  a  loss  or  destruction 
of  a  part  of  its  substance,  the  gap  thus  made  being  replaced 
by  cicatrix  tissue,  which  is  opaque  and  white,  instead  of 
transparent  and  colourless  like  healthy  cornea.  It  may 
be  the  result  of  an  injury,  but  more  frequently  it  is  occa- 
sioned by  inflammation  and  deep  ulceration  induced  by 
other  causes.    It  is  irremediable.    With  the  leucoma 

Fig.  i. 


A  Leucoma  of  the  Cornea,  copied  from  Dalrymple's  Plates. 

there  is  often  some  alteration  in  the  shape  of  the  pupil, 
from  a  portion  of  the  iris  having  become  adherent  to  the 
cicatrix.  In  such  cases  the  ulcer  which  had  caused  the 
leucoma  had  penetrated  the  cornea,  and  the  iris  had 


*  Power  ou  Sulpliate  of  Soda  for  Eemoving  Opacities  from  tbo 
Cornea:  Tlie  Practitioner,  vol.  i.  p.  165. 

t  Mackenzie  on  the  Diseases  of  the  E^c,  4lh  edition,  pp.  G3!) 
and  428, 
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either  been  dragged  into  the  wound  as  the  aqueous  escajDed, 
or  else,  falling  forwards,  had  contracted  adhesions  to  the 
granulations  which  were  afterwards  to  be  converted  into 
the  cicatrix  tissue. 

One  of  the  evils  which  frequently  results  from  a  leucoma 
is,  that  the  normal  curvature  of  that  jDortion  of  the  cornea 
which  remains  transparent  is  changed  in  one  or  more  of 
its  meridians,  and  the  eye  rendered'astigmatic;  a  defect 
which  may  sometimes  be  neutralized  to  a  great  extent  by 
a  proj^erly-fitted  cylindrical  glass. 

When  the  leucoma  occludes  so  much  of  the  pupil  as  to 
impede  the  sight,  an  artificial  pupil  may  be  made  opposite 
to  that  portion  of  the  cornea  which  is  most  normal  both 
as  regards  its  transparency  and  curvature. 

To  lessen  the  defect  in  appearance  caused  by  a  leucoma, 
the  white  patch  may  be  partially  or  completely  tattooed 
black,  according  to  its  size  and  situation.  In  cases  of 
central  leucoma  a  circular  pujjil  may  be  tattooed  on  the 
cornea,  and  the  outward  defect  be  thus  almost  obliterated 
whilst  the  sight  may  be  to  a  great  extent  restored  by  the 
formation  of  an  artificial  pupil. 

OPERATION  FOE  TATTOOING  THE  CORNEA.  - 

This  18  done  by  making  a  series  of  small  punctures  into 
the  corneal  tissue,  and  running  into  them  a  strong  solu- 
tion of  Indian  ink.  The  operation  may  be  performed  by 
a  smgle-grooved  needle  fixed  in  a  handle.  A  little  Indian 
mk  should  be  rubbed  down  on  a  palette  and  made  sufli- 
ciently  fluid  to  run  easily  after  it  has  been  placed  into 
the  groove  of  the  needle  by  a  carael's-hair  brush.  With 
the  needle  well  charged  with  Indian  ink  a  series  of  punc- 
tures are  to  be  made  close  to  each  other  over  the  whole 
area  of  the  spot  to  be  coloured.  Each  puncture  of  the 
needle  should  pass  through  the  corneal  epithelium  into 
the  true  corneal  tissue.  Two  or  three  sittings  are  gene- 
rally required  to  make  a  good  representation  of  a  pupil 
on  the  leucoma. 

OPACITY  OF  THE  CORNEA  FROM  LEAD  is  caused 
by  the  use  of  a  lead  lotion  when  the  cornea  is  ulcerated  or 
abraded ;  the  lead  is  deposited  on  the  surface  as  a  car- 
bonate, producing  a  milky-white  patch,  which  is  often 
sufficiently  opaque  to  occlude  either  the  portion  of  iris  or 
the  pupil  which  lies  behind  it. 

The  treatment  consists  in  removing  the  layer  of  lead 
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Fig.  5. 


deposit  which  has  coated  the  abraded  surface  of 
the  cornea.  This  may  be  done  with  a  small  knife 
curved  convexly  on  its  cutting  edge,  as  in 
Fig.  5.  The  lids  being  separated  by  a  speculum, 
the  operator  with  one  hand  fixes  the  eye  with 
a  pair  of  forceps,  whilst  with  the  other  he 
gently  scrapes  the  whitened  surface  of  the 
cornea,  until,  having  detached  the  epithelium,  he 
comes  down  to  the  thin  coating  of  lead  :  steadily 
but  gently  scraping,  he  will  generally  succeed 
in  detaching  all  that  is  required.  Having  com- 
pleted the  operation,  a  few  drops  of  olive  oil 
should  be  dropped  into  the  eye,  and  a  fold  of 
wet  lint  laid  over  the  closed  lids. 


Fig.  C. 


Tlio  woodcut  (Fig.  6)  represents  tlio  appearanco  pro- 
duced by  xisiug  a  lead  lotiou  to  an  eye,  whilst  there  w.-is 
a  large  idcerated  surface  of  the  coniea.  Ou  the  patient 
from  wliom  this  drawing  was  made,  I  performed  the 
operation  above  desci'ibed ;  a  iiortion  of  the  tilm  of  lead 
chipped  off  in  fine  white  scales,  and  the  remainder  was 
removed  by  steady  scraping. 


CALCAREOTJS  FILM  OF  THE  COHNEA—Symmc- 

trical  Opacifies  of  tlio  Cornea. — These  terms  have  been 
applied  to  a  jjeculiar  form  of  opacity  of  the  cornea  caused 
by  a  dejiosit  of  the  earthy  salts  between  the  epithelium 
and  the  anterior  elastic  lamina  of  the  cornea.  Mr. 
Bowman,  in  his  "  Lectures  on  the  Parts  concerned  in  the 
Operations  on  the  Eye,"  has  recorded  two  cases,  one  in 
his  own  practice  and  the  other  in  that  of  Mr.  Dixon. 
Since  then  Mr.  Faii-lie  Clarke  has  published  two  cases  in 
the  Pathological  Transactions  for  1870,  p.  331.    In  all 
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these  cases  the  patients  were  adults— the  youngest  forty, 
the  oldest  fifty-eight ;  both  eyes  were  affected  by  an 
opaque  transverse  band  extending  across  the  centre  of 
the  cornea  opposite  the  pupil,  their  niai-gins  were  shaded 
oif  abruptly,  and  beyond  them  the  cornea  was  clear.  The 
opacities  were  said  to  be  "  of  a  brownish  tint,"  and  "  of 
a  greyish-brown  and  rusty-brown  colour."  In  all  the 
cases  the  disease  commenced  as  a  haze  in  each  cornea, 
which  deepened  in  intensity  and  increased  in  size.  The 
progress  of  t'le  growths  was  slow,  occupying  from  six  to 
fifteen  years  before  they  reached  the  dimensions  described. 
There  was  no  constitutional  taint,  such  as  gout,  struma, 
or  syphilis,  which  could  account  for  the  development  of 
these  opacities ;  neither  was  there  anything  in  the  occu- 
l^ation  of  the  men  which  could  have  led  to  their  formation. 

Fig.  7. 


Calcareous  Opacity  of  tlie  Coiuea  (ufter  Bowmau).  ■ 

Treatment. — No  medicine  nor  local  application  will  stay 
the  progress  of  the  disease.  When,  however,  the  opacity 
has  reached  a  sufficient  density  to  interfei-e  seriously  with 
sight,  an  attempt  should  be  made  to  remove  it.  The  plan 
adopted  by  Mr.  Bowman  in  1849,  and  afterwards  followed 
by  Mr.  Dixon,  wns  to  scrape  away  the  epithelium  of  the 
cornea  until  the  lancet  came  down  upon  the  calcareous 
opacity,  and  then  to  detach  by  scraping  and  chipping  as 
much  of  the  film  as  possible.  The  result  of  this  operation 
was  most  satisfactory.  In  Mr.  Bowman's  case,  the  man, 
owing  to  his  defect  of  sight,  had  been  thrown  out  of  em- 
ployment for  twelve  months,  but  after  the  film  was  re- 
moved he  could  see  almost  as  well  as  he  could  eight  years 
before,  and  could  read  with  care  the  smallest  type. 

The  calcareous  deposit  was  examined  by  the  late 
Dr.  Miller,  of  King's  College,  and  found  to  consist  of 
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phosi^hates  of  lime  and  magnesia,  with  a  cousiderable 
portion  of  carbonate  of  lime. 

CONICAL  CORNEA  is  a  staphylomatons  bulging  of  the 
middle  portion  of  the  cornea,  caused  by  a  thinning  of  its 
structure  in  that  region.  The  conicity  is  not  always 
quite  central,  but  frequently  a  little  to  one  side  of  the 
pupil,  and  such  cases  give  excellent  results  after  a 
trephining  operation,  as  only  a  portion  of  the  pupil  is 
affected  by  the  leucoma  which  follows.  The  disease 
comes  on  very  imperceptibly,  and  progresses  without 
pain.  It  first  manifests  itself  to  the  patient  by  a  change 
in  the  focus  of  the  eye,  which  becomes  irregularly  myopic  ; 
and  this  defect  grows  worse  as  the  bulge  increases,  until, 
in  severe  cases,  the  sight  is  so  much  impaired  as  to 
render  the  eye  almost  useless.  Usually  there  is  no  undue 
vascularity  of  the  globe,  but  iu  some  iustances  where  the 
conicity  is  rapidly  advancing  there  is  slight  ciliary  red- 
ness. _  After  the  cone  has  attained  a  certain  size  its  apex 
loses  its  transp:irency  and  becomes  nebulous  or  semi- 
opaque,  with  its  epithelial  surface  roughened.  One  or 
both  eyes  maybe  affected;  but  when  both  are  involved 
the  conicity  is  generally  much  greater  iu  one  eye  than 
the  other. 

The  disease  will  frequently  advance  rapidly  in  one  eye, 
whilst  it  remains  stationary  iu  the  other. 

Diagnosis. — In  the  advanced  stage,  conical  cornea  is 
easily  recognised,  but  at  the  commencement  of  the  disease 
it  is  often  difficult  to  diagnose,  and  its  presence  may  be 
easily  overlooked.  The  cornea  is  best  examined  by  look- 
ing at  the  eye  from  its  outer  side  so  as  to  see  the  cone,  if 
one  exists,  in  profile.  In  a  paper  by  Mr.  Bowman,  on 
"  Conical  Cornea,"  in  the  Royal  London  Ophthalmic 
Hospital  Eeports,  vol.  ii.,  he  says,  "  Soon  after  the  im- 
mortal invention  of  Helmholtz,  I  found  the  ophthalmo- 
scope very  itseful  iu  detecting  slight  degrees  of  conical 
cornea.  For  this  puri^ose  the  concave  mirror  onl}'  is  to  be 
used  without  a  convex  lens.  On  turning  the  mirror  so  as 
to  throw  light  at  different  angles,  the  side  of  the  cone 
opposite  to  the  light  is  darkened." 

In  speaking  of  conical  cornea.  Bonders  remarks,  ''High 
degrees  strike  the  eye  at  once.  Slight  degrees,  on  t^ie 
contrary,  are  often  enough  overlooked.  The  disturbance 
of  the  power  of  vision  frequently  suggests  the  idea  of 
amblyopia  combined  ^vith  myopia."  ....  Further  on, 


CONICAL  COENEA. 


57 


lie  recommends  the  use  of  the  ophthalmoscope  as  a  means 
of  diagnosis  in  slight  cases  of  conical  cornea,  and  observes 
that  "  in  the  inverted  image  where  there  is  a  tolerably 
wide  pupil,  we  overlook  at  the  same  time  a  rather  largo 
portion  of  the  fundus  oculi ;  the  image,  therefore,  of  one 
part^  or  other,  for  example  of  the  optic  disc,  remains  in 
the  field  of  vision  both  on  moving  the  head  of  the  observer, 
and  on  shifting  the  lens  before  the  observed  eye.  At  the 
same  time,  however,  the  rays  which,  proceeding  from  the 
optic  disc,  strike  the  eye  of  the  observer,  pass  each  time 
through  other  parts  of  the  cornea.  ISTow,  if  its  curvature 
is  irregular,  the  result  is,  that  the  form  of  the  disc  each 
time  alters,  it  shortens  in  this  direction,  extends  in  that 
direction,  and  moreover  is  never  seen  acutely  in  its  in- 
tegrity." * 

Pathology  of  Conical  Cornsa.— It  is  very  difficult  to 
ascribe  any  cause  for  the  structural  changes  in  the  cornea 
which  give  rise  to  the  staphylomatous  bulging.  The  ten- 
sion  of  such  eyes  is  seldom  if  ever  in  excess ;  indeed,  it 
13  more  frequent  to  find  them  slightly  soft.  All  that  wo 
are  at  present  able  to  say  of  conical  cornea  is,  that  from 
some  cause,  possibly  failing  nutrition,  the  central  portion 
of  the_ cornea  becomes  thinned  and  its  power  of  resistance 
dimmished,  so  that  it  yields  before  the  normal  pressure 
from  within  the  eye,  and  bulges  conically.  The  bulging 
may  increase  until  the  apex  of  the  cone  seems  to  be  on 
the  verge  of  bursting,  but  this  is  an  accident  which 
seldom,  if  ever,  occurs  spontaneously.  Mr.  Bowman  thinks 
that  this  fact  may  be  thus  explauied  :  "As  the  cornea 
becomes  thinner,  the  escape  of  the  aqueous  humour  by 
esosmose  is  facilitated,  and  thus  the  internal  pressure  is 
reduced  so  as  to  be  no  longer  in  excess  of  the  diminished 
resisting  power  of  the  cornea." 

The  following  is  an  account  of  a  microscopical  exami- 
nation made  by  Mr.  Hulke  of  a  conical  cornea  taken  from 
an  eye  which  had  been  excised  by  Mr.  Bowman  during  an 
operation  for  the  removal  of  a  large  sebaceous  cyst  from 
the  orbit .- — 

"  The  central  conical  nebulous  portion  was  much  thinner 
than  the  transparent  periphery  of  the  cornea,  where  the 
curve  was  natural.  This  thinning  began  at  the  base  of 
the  cone,  and  progressively  increased  towards  the  apex, 


*  Dondors  ou  tho  Accommodation  ami  Rcfractiou  of  tl 
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where  it  reached  its  maximum.  At  this  point  the  mean 
depth  of  several  vertical  sections  Avas  only  one-third  of 
that  of  the  peripheral  region.  The  continuity  of  the  an- 
terior elastic  lamina  was  perfect,  but  upon  the  cone  this 
structure  was  much  thinner  than  elsewhere,  and  wrinkled ; 
it  was  underlaid  by  a  stratum  of  crowded,  elongated, 
club-like  nuclei,  and  beneath  these  the  normal  lamellar 
tissue  was  replaced  by  a  web  of  caudate  and  nuclear  fibres, 
amongst  the  meshes  of  which  clusters  of  large  oval  and 
fusiform  cells  were  packed.  The  structure  of  the  trans- 
parent f)eripheral  region  was  perfectly  normal,  and  at  the 
base  of  the  cone  there  was  a  gradual  transition  from  the 
healthy  to  the  diseased  tissue,  the  interlamellar  corpuscles 
becoming  more  plentiful,  branched  and  drawn  out  into 
fibres,  which  in  many  instances  coalesced  with  those  from 
neighbouring  corpuscles.  The  posterior  elastic  lamina, 
and  the  epithelium  both  on  the  front  and  oh  the  back 
of  the  cornea,  were  unchanged." 

"  The  changes  I  have  described,"  adds  Mr.  Hulke, 
"  were  confined  to  the  laminated  tissue  of  the  cornea  and 
the  anterior  elastic  lamina.  The  substitution  of  a  web  of 
nuclear  fibres  and  cells  for  the  regular  lamination  of  the 
cornea  exiDlaius  the  nebulosity  of  the  cone  and  the  liability 
to  bulge."* 

Treatment. — When  conical  cornea  is  in  its  earliest 
stage  it  is  possible  that  by  judicious  prophylactic  treat- 
ment its  progress  may  be  retarded ;  but  when  the  cone  is 
steadily  advancing,  I  know  of  no  help  except  by  operation 
which  is  likely  to  be  of  any  avail. 

As  preventive  treatment,  all  work  which  strains  or 
reddens  the  eyes  should  be  avoided.  The  cold  or  tepid 
douche,  whichever  is  the  more  pleasant,  may  be  used 
three  or  four  times  daily.  When  there  is  any  ciliary 
redness,  two  or  three  leeches  may  be  advantageously 
applied  to  the  temple.  If  the  patient  is  feeble  tonics  of 
quinine,  iron,  &c.,  should  be  ordered.  Except  in  the  very 
commencement  of  the  disease,  but  little  if  any  benefit  vdll 
be  dci'ived  from  either  concave,  spherical  or  cjdindrical 
glas.ses.  The  astigmatism  produced  by  the  conicity  is  so 
irregular  that  it  cannot  be  sufficiently  corrected  by  lenses 
to  afford  much  improvement  of  sight.  Occasionally  a 
stenopaio  slit  placed  behind  a  concave  spherical  lens  is 
found  of  decided  service,  and  when  this  is  the  case  the 
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jDatient  may  be  provided  witb  similar  spectacles,  but  with 
the  understanding  that  they  m  ust  be  laid  aside  if  they 
fatigue  the  eyes. 

Operative  Treatment.— The  method  now  adopted 
for  the  relief  of  cases  of  advanced  conical  cornea  is  to  excise 
the  apex  of  the  cone,  and  afterwards,  if  the  leucoma 
which  follows  impedes  the  sight,  to  make  an  artificial 
pupil  opposite  to  that  portion  of  the  cornea  which  has  the 
most  normal  curvature. 

There  are  two  operations  for  the  removal  of  the  apex 
of  the  cone,  both  of  which  have  been  followed  with  very 
excellent  results: — ■ 

1st.  By  excising  an  oval  piece  of  the  cone,  the  length  of 
the  oval  being  made  in  the  vertical  axis  of  the  cornea. 

2nd.  By  excising  a  circular  piece  of  the  cone  with  a 
small  cutting  trei^hine  as  suggested  by  Mr.  Bowman. 

1 .  Operation  for  the  Excision  of  a  small  oval 
piece  of  tlie  Cone  of  the  Cornea.— Before  operating, 
a  solution  of  atropine  (P.  15)  should  be  dropped  into  the 
eye  so  as  to  have  the  iris  under  its  influence  when  the 
operation  is  completed  ;  and  thus  to  get  the  pupil  dilated 
as  soon  as  the  aqueous  is  again  retained  within  the 
anterior  chamber. 

A  speculum  is  to  be  introduced  between  the  lids,  and 
the  eye  held  down  by  a  pair  of  finely-toothed  forceps 
whilst  a  Graefe's  extraction  knife  is  passed  from  above 
downwards  through  the  apex  of  the  cone,  and  so  directed 
as  to  cut  a  small  vertical  flap  of  the  cornea  not  exceeding 
one-eighth  of  an  inch  in  length  and  one-twelfth  of  an 
inch  in  width.  This  is  to  be  seized  by  a  pair  of  iris  for- 
ceps and  cut  off  by  a  pair  of  scissors.  The  cut  edges  of 
the  cornea  should  then  be  allowed  to  fall  together,  and  a 
pad  of  cotton  wool  and  lint  be  placed  over  the  closed  lids 
and  secured  in  its  place  by  a  compress  bandasre  (F.  3). 
After  twenty-four  hours  the  pad  and  bandage  may  be 
changed,  but  the  lids  should  not  be  opened  to  look  at  the 
eye  until  at  least  forty-eight  hours  after  the  operation. 

A  solution  of  atropine,  gr.  1  ad  aqure  5  1,  may  now  bo 
dropped  into  the  lower  lid,  and  repeated  once  daily  so  as 
to  keep  the  pupillary  edge  of  the  iris  away  from  the  cor- 
neal  wound.  After  the  wound  of  the  cornea  has  healed 
a  small  central  leucoma  will  remain,  which  will,  accordino- 
to  its  size,  impede  the  sight.  To  remedy  this  defect,  an 
artificial  pupil  should  be  made  opposite  to  that  portion  of 
the  cornea  which  presents  the  most  normal  curvature. 
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2.  Operation  for  the  Excision  of  a  small  cir- 
cular piece  of  the  Cone  of  the  Cornea  by  a 
Trephine. — This  operation  was  first  suggested  and 
practised  by  Mr.  Bowman. 

Its  object  is  to  remove  the  most  prominent  part  of  the 
cone,  and  by  the  contraction  caused  by  the  healing  of  the 
wound  to  restore  the  curve  of  the  cornea  to  a  more  normal 
state.  The  trephines  vary  in  diameter,  so  as  to  excise  por- 
tions of  different  sizes,  as  may  be  requisite.  They  are 
2:)rovided  with  a  movable  "  stop"  to  regulate  the  depth  of 
penetration.  The  trephine  usually  required  is  one-tenth 
of  an  inch  in  diameter.    (Fig.  8.) 

The  patient  having  been  placed  under  chlo- 
Fio.  8.  roform  a  speculum  is  introduced  between  the 
lids,  and  the  trephine,  adjusted  by  the  "  stop" 
to  the  depth  it  has  to  penetrate,  is  applied 
firmly  to  the  apex  of  the  cone  and  rotated 
with  the  finger  and  thumb.  The  trephine  is 
not  to  be  carried  through  the  entire  thickness 
of  the  cornea,  but  withdrawn  when  it  may  be 
calculated  to  have  reached  Descemet's  mem- 
brane. The  circular  piece  of  cornea  w^hich 
has  been  thus  cut  is  then  seized  by  iris  forceps 
and  peeled  off,  but  if  it  cannot  be  thus  readily 
detached  it  may  be  severed  with  a  few  touches 
of  a  cataract  knife.  A  few  drops  of  atropine 
should  now  be  dropped  into  the  eye,  and  the 
lids  closed  with  a  wet  cotton  wool  compress  and 
a  bandage  over  them.  One  operation  is  usually 
sufiicient  to  produce  such  a  change  in  the  curve 
of  the  cornea  as  to  greatly  improve  the  sight, 
but  if  necessary  the  trephine  may  be  again 
applied  after  an  interval  of  some  mouths.  A 
slight  leucoma  follows  the  operation,  and  it 
is  generally  necessary  to  make  an  artificial  pupil 
opposite  the  best  portion  of  the  cornea.  The 
results  of  this  operation  are  most  satisfactory. 

KEKATO-GLOBUS — ITiidyoplithahnia — is  a  uniform 
enlargement  of  the  anterior  half  of  the  globe,  which  often 
attains  to  such  dimensions  as  to  prevent  the  lids  from 
closing  over  it.  Both  eyes  are  usually  affected,  although 
one  may  be  more  seriously  involved  than  the  other.  It 
is  sometimes  congenital,  and  may  possibly  be  due  to  some 
hereditary  syphilitic  taint :  but  it  may  also  come  on  after 
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corneitis.  _  It  most  frequently  occurs  iu  young  children. 
The  peculiar  amazed  stare  which  this  deformity  of  the 
eyes  gives  to  the  patient  is  very  unsightly.  The  cornea 
will  sometimes  be  seen  of  almost  double  its  normal  pro- 
portion._  In  some  cases  it  is  slightly  cloudy,  whilst  in 
others  its  transparency  is  unimpaired.  The  adjacent 
sclerotic  is  thinned  and  of  a  bluish  colour,  from  the  sub- 
jacent choroid  shining  through  it.  The  anterior  chamher 
IS  large  and  deep,  and  the  iris  is  pushed  backwards,  fre- 
quently tremulous,  and  so  greatly  stretched  that  its 
cihary  attachment  is  occasionally  drawn  within  the 
anterior  chamber;  and  iu  severe  cases  I  have  seen  large 
rents  in  the  iris,  caused  by  the  seiparation  of  its  fibres  from 
extreme  stretching.  The  pupil  is  usually  rather  dilated 
and  sluggish,  and  sometimes  oval  or  pear-shaped ;  but 
occasionally  the  pupillary  margin  is  completely  adherent 
to  the  lens  capsule  from  the  attacks  of  inflammation  to 
which_  it  has  been  subjected.  The  sight  is  always  very 
defective,  and  iu  the  worst  cases  completely  destroyed. 
The  disease  is  usually  slowly  progressive. 

Treatment.— Unless  the  disease  is  steadily  increasing, 
and  the  sight  diminishing,  I  believe  it  is  best  lo  Icav'o 
hydrophthalmic  eyes  alone.  Their  powers  of  repair  are 
enfeebled,  and  they  stand  operations  badly.  I  have  cer- 
tainly seen  an  iridectomy  occasionally  do  good,  but,  on 
the  other  hand,  I  have  seen  cases  in  which  it  did  positive 
harm  In  a  few  cases  where  the  hydrophthalmia  has  been 
clearly  associated  with  congenital  syphilis,  I  have  given 
the  pulv.  hydrarg.  cum  creta  (F.  151)  every  night  for 
some  weeks,  and  obtained  a  marked  diminution  of  the 
size  of  the  globe.  If  one  eye  is  quite  blind,  and  sufferino- 
from  not  being  fully  protected  by  the  lids,  it  may  be 
excised. 


A  STAPHYLOMA  OF  THE  CORNEA  is  a  proiectinff 
forwards  or  bulging  of  the  whole  or  a  part  of  the  cornea 
or  of  the  new  tissue  which  supplies  its  place  when  a  part 
or  the  whole  of  it  has  been  destroyed  by  injury  or  disease 

A  staphyloma  of  the  cornea  mav  be  cither  2^ariial  or 
complete,  that  is  to  say,  it  may  be  limited  to  a  small 
portion,  or  it  may  involve  the  whole  of  the  cornea  or  the 
new  structure  which  represents  it, 

PARTIAL  STAPHYLOMA    OP  THE    CORNEA  — 

When  a  portion  of  the  cornea  has  been  destroyed 'by 
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sloufrhing  or  ulceration,  its  place  is  made  good  by  cica- 
triciul  tissue,  which  is  more  or  less  white  or  opaque,  and 
in  many  cases  incapable  of  resisting  the  normal  outward 
j)ressure  of  the  parts  within  the  eye ;  slowly  yielding,  it 
bulges  and  forms  an  unsightly  prominence  on  the  cornea. 

Treatment. — The  objects  to  be  accomplished  are:  1st, 
to  arrest  the  pi-ogress  of,  and,  if  possible,  to  diminish  the 
bulge  ;  and,  2nd,  to  restore  some  of  the  lost  sight  to  the 
eye.  Both  of  these  conditions  may  be  often  attained  by 
the  operation  of  iridectomy. 

The  removal  of  a  piece  of  the  iris  by  iridectomy  exer- 
cises an  important  influence  in  diminishing  the  tension 
of  the  globe,  and  thus  frequently  prevents  any  further 
increase  of  the  staphyloma,  and  in  a  few  instances  which 
have  come  under  my  notice  the  bulging  has  decidedly 

Fig.  9. 


Partial  Stapliyloma  of  tbu  Conioa,  copied  from 
Dalryaiplo's  Plates  ou  the  Eye. 


I'ccedcd.  But,  in  addition  to  this,  by  the  excision  of  a 
portion  of  the  iris  o]")posite  to  that  part  of  the  cornea 
which  is  iu  the  most  healthy  state,  an  artificial  pupil  is 
made,  and  if  the  fundus  of  the  eye  be  sound,  and  the 
transparency  and  curvature  of  the  cornea  oj^posite  the 
new  pupil  tolerably  good,  useful  sight  will  be  regained. 
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If  tlie  partial  staphyloma  be  large  or  increasing  in  size, 
a  small  circular  piece  of  its  most  projecting  part  may  be 
removed  with  the  trephine,  Fig.  8,  p.  60.  I  have  adopted 
this  treatment,  and  with  complete  success. 

COMPLETE   STAPHYLOMA  OF  THE  COKNEA  is 

a  bulging  of  the  entire  structure  which  has  replaced  the 
original  cornea  after  it  has  been  destroyed  by  ulceration 
or  sloughing. 

Progress  of  the  Disease.— After  the  loss  of  the 
cornea,  the  exposed  surface  of  the  iris  is  soon  coated  with 
a  film  of  lymph  ;  this  becomes  organized  and  ultimately 
converted  into  a  bluish  white  cicatricial  tissue,  to  which  the 
iris  is  firmly  adherent.  The  eye  will  now  either  gradually 
shrink,  or  the  new  tissue  will  yield  before  the  pressure 
from  within  and  become  staphylomatou.s. 

Fig.  10. 


A  Complete  Staphyloma  of  the  Coruea,  copied  from 
Dalrymplo's  Plates  on  the  Eye. 

Treatment  of  Commencing  Staphyloma.— If  the 
patient  be  seen  early,  the  first  object  in  view  is  to  prevent 
the  formation  of  the  staphyloma,  and  this  is  best  accom- 
plished by  the  removal  of  the  lens,  if  it  has  not  already 
escaped  trom  the  eye.  After  the  slough  of  the  cornea 
has  separated,  the  lens  will  be  often  seen  lyino-  in  the 
centre  ot  the  pupil,  perfectly  transparent  and  proiectin- 
slightly  forwards;  it  may  then  be  removed  by  .^entlv 
lifting  it  away  with  the  point  of  a  fine  needle 
+1,-^^  \  °ot  seen  until  a  later  period,  but  when 

the  staphylomatous  bulging  is  still  recent,  and  the  new 
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tissiie  which  occupies  the  corneal  sj^ace  is  yet  but  imper- 
fectly formed,  the  plau  recommended  by  I\Ir.  Bowman 
for  the  removal  of  the  lens  may  be  adopted.  A  broad 
needle  is  passed  through  the  most  prominent  part  of  the 
staphyloma  in  the  direction  of  the  lens,  so  as  to  penetrate 
its  capsule,  and  the  lenticular  matter  is  freely  broken  up. 
The  needle  is  then  withdrawn,  and  through  the  aperture 
it  has  made  a  curette  is  introduced,  and  as  much  of  the 
lens  matter  as  is  sufficiently  soft  and  diffluent  is  allowed 
to  escai^e  from  the  eye  along  its  groove.  The  puncture 
made  with  the  bi'oad  needle  may  l3e  rejjeated  every  two 
or  three  days  until  the  prominence  of  the  stajohyloma  is 
reduced. 

Treatment  of  Complete  Staphyloma  of  the 
Cornea. — The  eye  being  lost  for  all  visual  purposes,  the 
objects  to  be  accomplished  are  to  get  rid  of  the  imsightly 
staphylomatous  bulging,  and  to  enable  the  patient  to 
wear  an  artificial  eye.  One  of  the  following  modes  of 
treatment  may  be  adoijted  : — 

1.  The  staphylomatous  eye  may  bo  excised. 

2.  The  staphyloma  may  be  trephined. 

1.  The  Staphylomatotis  Eye  may  be  Excised. — 
When  the  eye  is  blind  and  the  bulging  large  and  unsightly, 
and  causes  the  jjatient  anno3'ance  from  the  obstruction  it 
offers  to  the  free  movements  of  the  hds  over  it,  this  is  the 
best  operation.  The  patient  will  recover  from  it  more 
quickly  than  from  any  other,  all  chance  of  future  trouble 
is  avoided,  and  an  artificial  eye  can  be  w-orn. 

2.  The  Staphyloma  may  be  Trephined. — When 
the  object  is  simply  to  reduce  the  size  of  the  staphyloma, 
but  not  to  form  a  bed  upon  which  an  artificial  eye  can  be 
worn,  the  operation  of  trephining  is  well  suited.  A  small 
circular  piece  of  the  most  prominent  part  of  the  stajih}'- 
lonia  may  be  removed  by  the  trephine,  Fig.  8,  as  described 
in  the  operation  for  conical  cornea,  page  60.  If  the  lens 
be  seen  through  the  small  opening  thus  made,  its  capsule 
should  be  pricked  with  a  fine  needle  and  the  lenticular 
matter  broken  up,  and  as  much  of  it  as  will  come  away  be 
allowed  to  escape  along  the  groove  of  a  curette.  The  lids 
should  be  then  closed  and  covci"ed  with  a  wet  compress 
and  bandage. 

ABSCISSION  OF  THE  STAPHYLOMA.— I  have 
omitted  tlic  description  of  this  operation  as  my  feeling 
is  against  the  performance  of  it.    I  prefer  the  complete 
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removal  of  the  globe  to  the  abscission  of  the  front  of  it, 
as  i  have  known  cases  in  which  sympathetic  symptoms 
have  arisen  in  the  sound  eye  from  the  irritation  caused 
by  the  recurrence  of  inflammation  in  the  stump  of  the  one 
which  had  been  abscised. 

.7  STAPHYLOMA— .•ln;cr!or  Slapliyloma  of 

me  bcLei-otic—K  a  stapliylomatous  projection  of  the  sclero- 
tic in  the  ciliary  region  of  the  eye.  It  consists  of  a  series  of 
grape-hke  bulgings,  with  such  a  thinning  of  the  sclerotic 


The  woodcut  represents  the  appeamuce  of  a  ciliary 
staphyloma  produced  by  a  blow  on  the  eye,  which  had 
caused  a  rupture  of  the  sclerotic  and  a  dislocation  of  tho 
lens  beneath  the  conjunctiva. 

coat  that  the  dark  colour  of  the  ciliary  processes  with 
which  it  IS  m  contact  is  distinctly  seen  throuo-h  it  It 
may  be  limited  to  a  part,  or  it  may  involve  the''  who'le  of 
the  ciliary  region  of  the  eye. 

_  Ciliary  staphyloma  may  be  the  result  of  disease  or  in- 
jury. In  the  majority  of  cases  it  is  dependent  on  a 
chronic  irido-choroiditis,  accompanied  with  a  gradual 
wa,sting  of  the  sclerotic  m  the  immediate  vicinity  of  the 
ciliary  processes,  so  that  it  loses  its  normal  power  of  re- 
sisting the  outward  pressure  from  within  the  eye  and 
slowly  yielding  a  dark  irregular  nodulated  prominence 
13  developed.    As  the  dived  result  of  an  iniury,  ciliary 
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staphyloma  may  be  produced  by  a  rupture  of  the  sclerotic, 
and  especially  wheu  there  is  also  associated  with  it  an 
extensive  pi-olapse  of  the  iris  and  choroid,  as  is  repi'e- 
sented  in  Pig.  1 1 . 

The  Prognosis  of  ciliary  staphyloma  is  always  most 
nnf'avonrable  ;  even  when  slight  there  is  considerable  im- 
pairment of  vision  ;  l)ut  the  danger  to  be  apprehended  is 
that  it  will  increase,  and  as  it  enlarges  all  sight  will  be 
destroyed. 

Treatment. — When  a  ciliary  staphyloma  is  dependent 
on  disease,  no  matter  whether  it  has  originated  from  con- 
stitutional cai^ses,  or  from  some  remote  injury  to  the  eye, 
it  may  frequently  in  its  early  stages  be  arrested  by  the 
operation  of  iridectomy.  It  is  the  only  remedy  from 
which  I  can  really  feel  satisfied  that  I  have  seen  any  de- 
cided benefit ;  and  although  in  some  cases  it  may  fail  in 
accomplishing  the  desired  end,  yet  it  is  certainly  the  most 
successful  of  all  the  remedial  agents  I  have  known  ]jrac- 
tised  for  the  relief  of  this  disease.  By  reducing  the  ten- 
sion of  the  eye,  the  tendency  of  the  staphyloma  to  in- 
crease is  certainly  diminished,  and  in  some  instances  com- 
pletely stopped.  It  should  be  remembered  that  even 
though  the  tension  of  the  eye  at  the  time  of  the  operation 
may  be  normal,  j^et  the  resisting  power  of  the  sclerotic 
has  been  lowered  by  disease,  and  that  by  lessening  the 
tension  which  exists,  the  condition  of  the  eye  is  im- 
proved. 

If,  however,  the  ciliary  staphyloma  is  produced  by  a 
rupti^re  of  the  sclerotic,  I  know  of  no  remedy.  The  sight 
which  such  an  eye  retains,  even  when  the  staphjdoma  is 
small,  is  usually  very  limited ;  but  if  the  biilging  be  snlfi- 
ciently  large  to  interfere  with  the  free  movements  of  the 
lid,  the  eye  is  genei'ally  blind.  When  an  e3'e  thus  com- 
pletely lost  for  all  visual  purposes  is  unseemly  in  ajjpear- 
ance,  and  troubles  the  patient,  the  best  treatment  is  to 
excise  it. 

CYCIilTIS,  or  inflammation  of  the  ciliary  body,  may 
arise — 

1.  Prom  an  injury  to  the  eye. 

2.  From  the  extension  to  the  ciliary  body  of  an  in- 

flammation of  the  iris  or  choroid. 

3.  Prom  constitutional  defects. 

Cyclitis,  like  iritis,  may  be  either  plastic,  serous,  or 
suppurative.    When  it  is  excited  by  an  injury,  cyclitis  is 
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nsxially  either  serous  or  suppurative ;  when  it  is  due  to 
an  extension  of  sympathetic  or  syphilitic  iritis  it  is  always 
plastic ;  but  when  it  is  caused  by  some  constitutional  de- 
fect, not  i^iipli'ditic,  it  is  mostly  serous. 

1.  Cyciitis  from  an  injury  to  the  eye  may  be  pri- 
mary, and  originate  simiUtaneously  with  iritis  as  the  im- 
mediate result  of  the  injury ;  or  it  may  be  secondary  to  an 
inflammation  of  the  iris  which  the  injury  has  excited. 

The  injuries  which  are  most  liable  to  ]5roduce_  cyciitis 
are  penetrating  or  incised  wounds  in  the  ciliary  region  ;  the 
lodgment  of  a'foreign  body  within  the  eye;  a  dislocation  of 
the  lens;  or  the  forcible  removal  of  a  piece  of  opaque 
capsule,  especially  if  during  the  operation  any  drag  has 
been  made  on  the  ciliary  processes. 

Symptoms. — Pain  in  the  ciliarj'  region,  with  marked 
teaderness  on  pressure ;  a  pinkish  zone  around  the  cornea 
from  distension  of  the  ciliary  vessels ;  photophobia  and 
lachrymation ;  and  turbidity  of  the  vitreous  from  inflam- 
matory exudations  into  it  from  the  ciliary  processes. 
After  wounds  in  the  ciliary  region  large  masses  of  lymph 
'  or  pus  maybe  frequently  seen  with  the  unaided  eye,  lying 
i  behind  and  to  one  side  of  the  lens.    The  iris  always  par- 
tticipates  iu  the  inflammation,  even  when  the  disease  ori- 
iginates  in  the  ciliary  body,  its  stria)  become  indistinct  and 
I  its  colour  changed,  the  pupil  sluggish  or  inactive,  and 
!  posterior  synechias  are  formed;  the  aqueous  grows  serous 
:  and  turbid,  and  there  is  frequently  hypopion.    The  sight 
lis  greatly  impaired,  and  the  tension  of  the  globe  is  often 
;  increased. 

2.  Cyciitis  from  the  extension  to  the  ciliary 
tbody  of  an  inflammation  of  the  iris  or  choroid. — 

Ilnflammation  of  the  iris,  produced  either  by  injury  or 

Idisease,  may  spread  first  to  the  ciliary  body,  and  then  to 
the  choroid;  and  in  like  manner  an  inflammation  which 

I  has  started  in  the  choroid  may,  by  extension,  give  rise  to 
pyelitis  and  iritis. 

This  secondary  cyciitis  is  always  a  very  severe  compli- 

:,;ation  of  the  original  disease,  and  frequently  leads  to  the 
complete  loss  of  the  eye.  It  is  often  induced  by  syphilitic 
Lnflammatiou  of  the  iris  or  choroid ;  it  also  frequently 
follows  traumatic  iritis,  and  it  thus  becomes  one  of  the 
'jauses  of  failure  after  the  operation  for  extraction  of 
'sataract. 

The  Symptoms  are  similar  to  those  described  in  the 
Dreceding  section,  hut  in  this  secondary  form  of  cyciitis 
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the  advent  of  the  extension  of  the  inflammation  to  the 
ciliary  body  is  marted  hy  an  addition  to  the  severity  of 
the  pre-existing  symptoms ;  there  is  increased  vascularity, 
photophobia  and  lachrymation,  jjaiu  in  the  ciliary  region, 
which  is  increased  by  pressure,  and  frequently  also  an 
increased  tension  of  the  globe. 

3.  Cyclitis  from  constitutional  defects. — Under 
this  heading  I  do  not  include  the  secondary  cyclitis  which 
may  arise  from  an  extension  of  an  iritis  or  choroiditis  pro- 
duced by  any  constitutional  cause.  I  refer  only  to  a  special 
class  of  cases  in  which  the  cyclitis  occurs  as  a  primary 
disease  and  seems  to  be  always  due  to  some  constitutional 
defect,  such  as  great  debility,  exhaustion  from  mental 
anxiety  or  overwork,  aua3mia,  menorrhagia,  profuse  leu- 
corrhoea,  and  amenorrhosa.  This  form  of  cyclitis  is  a  com- 
paratively rare  affection,  but  it  is  sufEciently  frequent  to 
deserve  careful  study,  as  it  is  very  destructive  to  the  eye. 
The  patients  whom  I  have  seen  have  been  generall)'- 
women,  and  the  causes  have  been  usually  menorrhagia, 
profuse  leucorrhoea,  and  amenorrhoea.  I  have,  however, 
met  with  a  few  cases  of  this  affection  in  men,  and  in 
them  the  disease  has  been  clearly  referrible  to  ner- 
vous exhaustion  from  overwork  combined  with  great 
mental  anxiety. 

Constitutional  C3^cliti3  is  a  disease  of  long  duration,  very 
recurrent,  and  but  slowly  amenable  to  treatment.  Its 
attacks  will  generally  last  from  six  weeks  to  three  months 
or  longer.  I  have  had  several  cases  of  cyclitis  in  females 
which  have  extended  over  periods  of  from  eight  to  twelve 
years,  the  attacks  I'ecurring  at  intervals  of  from  three  to 
six  months. 

Symptoms. — The  disease  usually  commences  on  one 
side  of  the  cornea  in  the  ciliary  region  with  a  small  patch 
of  a  jDurplish-red  colour  closely  resembling  episcleritis. 
This  gradually  extends  'and  soon  a  bluish-red  halo  exactly- 
corresponding  with  the  ciliary  region  surrounds  from  one- 
third  to  the  entire  circumference  of  the  cornea.  When 
only  a  portion  of  the  region  surrounding  the  cornea  is 
affected,  the  iDurplish-red  shades  oS  at  each  extremity  into 
the  colour  of  the  rest  of  the  e^'C.  The  margin  of  the 
cornea  corresponding  to  the  deep  red  zone  is  slightly 
blurred  and  mdistinct,  and  seems  to  blend  with  the 
sclerotic.  In  some  cases  the  whole  surface  of  the  eye  is 
reel,  but  the  peculiar  purplish  tint  which  corresponds 
with  the  ciliary  region  is  always  distinct,  and  serves  to 
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mark  well  tlie  nature  of  the  affection.  As  the  disease 
progresses  the  iris  becomes  involved,  the  aqueous  grows 
serous,  and  there  is  occasionally  hypopion.  The  sight  is 
impaired,  in  some  cases  to  a  great  extent,  and  the  tension 
of  the  globe  is  frequently  increased.  If  the  disease  con- 
tinue unchecked,  the  sclerotic  corresponding  to  the  ciliary 
region  will  become  thin  and  of  a  bluish  colour,  from  the 
ciliary  processes  shining  through  it,  and  occasionally 
staphylomatous ;  the  sight  will  continue  to  fade,  and 
ultimately  the  eye  \vill  be  blind.  Through  all  the  stages 
of  the  disease  there  is  pain  in  the  eye,  varying  in  degree 
from  tenderness  to  a  dull  heavy  aching ;  there  is  fre- 
quently also  pain  in  the  brow  and  down  the  inner  side  of 
the  nose. 

Prognosis  of  Cyclitis.— 1.  When  cyclitis  is  due  to  an 
extension  of  the  inliaramation  from  the  iris  or  choroid  it 
ma,y,  under  judicious  treatment,subside,  but  it  must  always 
be  regarded  as  a  very  serious  complication.  2.  When, 
however,  it  arises  from  an  injury,  the  prognosis  is  very  un- 
favourable; if  the  inflammation  subside  under  treatment, 
the  eye  generally  becomes  soft  and  partially  shrinks,  and 
all  sight  IS  destroyed  ;  the  great  danger  to  be  feared  is 
lest,  whde  endeavouring  to  save  the  injured  eye,  the  other 
should  become  sympathetically  affected.  3.  When  cyclitis 
1.S  caused  by  some  constitutional  defect,  as  mentioned  in 
the  last  section,  it  is  generally  very  tedious,but  ultimately 
amenable  to  treatment.  There  are,  however,  occasionally 
cases  m  which  the  disease  resists  all  remedies,  and  the 
eye  is  lost. 

Treatmont  of  Cyclitis.— AVhen  cyclitis  is  secondary 
and  proceeds  from  iritis  or  choroiditis,  the  treatment  re- 
commended in  the  sections  devoted  to  these  diseases  must 
be  followed.  When,  however,  it  is  caused  bv  an  injury,  no 
special  medicinal  treatment  will  be  of  service.  At  the 
commencement  of  the  attack,  leeches  should  be  applied  to 

•  the  temple,  and  warm  belladonna  fomentations  (b\  9),  to 

•  the  eye,  and  in  the  intervals  between  the  applications 

•  the  eye  may  be  kept  at  rest  by  a  slight  conjpress  and 
bandage.    If  this  should  fail  to  give  relief,  a  fold  of  linen 

;  \vct  with  the  Ijclladonna  lotion,  may  be  laid  over  the  closed 
■  bowels  should  be  freely  acted  on  by  a  purrrative 

;  and  if  the  pam  is  severe  opiates  should  be  given  at  bed- 
1  time.  The  strength  of  the  patient  must  bo  maintained  by 
;  a  liberal  diet,  and  a  moderate  amount  of  stimulants  may 
I  be  allowed.    If  necessary  tonics  of  quinine  or  bark  should 
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be  prescribed.  The  results,  however,  of  cyclitis  proceed- 
ing from  injury  are  so  unfavourable,  both  as  respects  the 
injured  eye  and  the  risk  to  which  the  sound  one  is  exposed 
from  sympathy,  that  if  the  inflammation  does  not  j'ield 
rapidly  to  treatment  I  would  strongly  urge  the  removal 
of  the  globe,  and  this  especially  if  the  accident  be  a  wound 
in  the  ciliary  region. 

When  cyclitis  arises  from  some  constitutional  defect, 
the  treatment  must  be  directed  to  the  special  cause  in 
each  individual  case.  If  it  joroceed  from  exhaustion  due 
to  ovfii'work  or  mental  fatigue,  rest  must  be  given  to  the 
patient,  and  tonics  of  iron,  quinine,  or  bark  combined  with 
the  mineral  acids,  and  in  some  cases  with  small  doses  of 
liquor  strjchniaa  (F.  75,  79,  81).  If  the  disease  be  caused 
by  functional  menorrhagia  the  mineral  acids  with  tinc- 
ture of  cinnamon  (F.  70)  will  be  often  fovmd  beneficial, 
or  should  these  fail,  small  repeated  doses  of  the  fluid 
extract  of  ergot  (F.  72)  will  frequently  afford  relief. 
When  there  is  profuse  leucorrhoea  the  tincture  of  the 
perchloride  of  iron  with  dilute  hydrochloric  acid  (F.  85) 
or  with  quinine  (F.  81)  will  generally  do  good.  If  ame- 
norrhoea  be  the  cause  of  the  cyclitis  means  must  be  taken 
to  restore  the  uterine  functions,  and  the  iodide  of  potas- 
sium with  ammonia  (F.  91),  or  the  iodide  and  bromide  of 
potassium  with  iron  (F.  93),  or  the  borax  mixture  (F.  71) 
may  be  tried.  In  all  such  cases  the  bowels  should  be 
made  to  act  regularly  and  rather  freel}^  and  for  this 
purpose  small  doses  of  the  decoct,  aloes  with  gentian 
(F.  103),  or  the  pil.  aloes  cum  jalapa  (F.  107),  or  the  pil. 
aloes  cum  nuce  vomica  (F.  108),  may  be  given  as  often  as 
may  be  found  necessary.  Haifa  small  tumblerful  of  Fried- 
richshall  water  taken  with  the  same  quantity  of  warm 
water  whilst  dressing  in  the  morning  often  acts  in  a  very 
satisfactory  manner,  and  may  be  repeated  every  or  every 
other  morning  if  required.  When  there  is  pain  it  may  be 
relieved  by  the  croton  chloral  hydrat ,  gifen  either  in 
pills  or  mixture  (F.  78,  110)  for  two  or  three  dose.s.  If 
the  pain  be  suflicicnt  to  prevent  sleep,  opiates  should  be 
given  at  night. 

If  the  disease  resists  all  medicinal  ti-eatmcnt,  or  if  the 
tension  of  the  globe  be  increased,  or  it  the  sclerotic  around 
the  cornea  become  thinned  and  bluish,  I  would  perform 
an  iridectomy.  I  have  frequently  done  this  operation  for 
cyclitis  and  with  admirable  results.  It  exercises  a  wonder- 
influence  in  arresting  the  recuiTcuce  of  the  attacks. 
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EPISCLEBITIS  is  a  small  dlffiise  swelling  beueatli  the 
conjunctiva,  usually  on  the  temiDoral  side  of  the  cornea, 
and  near  the  insertion  of  the  recti  muscles  It  has  a 
smooth  surface  and  is  of  a  dusky-red  colour,  and  is  ap- 
parently caused  by  some  plastic  effusion  on  the  sclerotic. 
There  is  generally  some  redness  of  the  conjunctiva  imme- 
diately over  it,  and  sometimes  chemosis.  The  dark  hue 
of  the  swelling  seems  due  to  its  being  supplied  by  the 
deep  subconjunctival  vessels  which  in  some  cases  may  be 
seen  running  up  to  it.  The  affection  appears  to  be  local 
and  confined  to  one  side  of  the  cornea.  The  degree  of 
suffering  it  produces  is  very  variable.  In  some  patients 
I  have  seen  considerable  irritation,  with  severe  neuralgic 
pain  in  the  eye ;  whilst  in  others  the  only  annoyance  has 
been  the  disfigurement  which  the  bloodshot  appearance 
has  produced.  The  disease  is  generally  very  tedious  in 
its  course,  and  frequently  recurrent.  For  a  time  the 
swelling  seems  to  increase  in  size  and  redness;  it  then 
gradually  fades  in  colour,  diminishes,  and  ultimately  dis- 
appears. 

Treatment.— When  there  is  no  irritation,  a  mild  stimu- 
lating application  to  the  eye  does  the  most  good,  and  the 
guttte  zinci  chlorid.  (F.  25),  or  the  guttas  zinci  sulphatis 
(F.  26),  may  be  ordered  twice  a  day.  If,  however,  there 
IS  photophobia  and  lachrymatiou  the  guttaa  atropite 
(F.  1-5),  or  the  lotio  belladonnaa  should  be  prescribed.  The 
state  of  health  should  be  carefully  inquired  into,  and  if 
any  irregularity  of  the  fimctious  of  any  of  the  organs  be 
detected,  suitable  medicines  should  be  ]3rescribed.  In 
some  cases  I  have  found  benefit  from  the  ad  mini.stratiou 
of  the  iodide  of  potassium,  given  either  with  an  alkali 
(F.  91),  or  with  small  doses  of  iron  (F.  '.»2j,  according  to 
the  requirements  of  the  patient. 

ARCUS  SENILIS  is  a  term  wrongly  applied  to  a 
whitish  crescent  which  frequently  appears  near  but  not 
quite  up  to  the  margin  of  the  cornea,  as  beyond  the  white 
marking  there  is  usually  a  clear  rim  of  transparent  cornea. 
It  may  begin  at  either  the  upper  or  lower  margin  of  the 
cornea,  and  gradually  extend  until  the  whole  cornea  is  sur^ 
rounded.  In  old  people  it  frequently  assumes  a  dense 
white  and  almost  chalky  appearance. 
_  Canton  regards  the  arcus  as  due  to  a  fatty  degenera- 
tion of  the  circumferential  ]3ortion  of  the  cornca,"and  it 
has  been  considered  by  some  as  indicative  ol:  fatty  de- 
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geaerative  changes  iu  the  heart  and  arteries.  There 
really  is  no  evidence  iu  su]Dport  of  such  a  theory.  The 
arcus  is  not  a  senile  change,  as  it  is  frequently  seeu  in 
young  healthy  subjects  under  thirty,  and  it  certainly 
does  not  point  to  degenerative  changes  in  the  heart  or 
arteries.  I  have  known  patients  who  have  had  a  well- 
marked  arcus  for  over  thirty  years  and  still  enjoy  good 
health.  1  have  frequently  seen  a  dense  arcus  surrounding 
the  cornea  in  patients  over  eighty  years  of  age,  and  with 
no  evidence  of  cardiac  or  arterial  disease ;  and  I  have  seen 
an  old  patient  with  gangrene  of  both  legs  from  arterial 
degeneration  and  who  had  not  a  trace  of  an  arcus.  I 
have  frequently  operated  for  cataract  on  e3'e3  with  a 
pronounced  arcus,  and  carried  my  section  through  it, 
and  the  wound  has  healed  jDerfectly.  An  arciis  senilis 
does  not  interfere  with  the  perfection  of  vision. 


INJURIES  OF  THE  CORNEA  AND  SCLEROTIC. 

FOREIGN  BODIES  ON  THE  CORNEA  OR  ON 
THE  CONJUNCTIVA  LINING  THE  LIDS  :— 

Symptoms. — Great  irritability  of  the  eye  accompanied 
by  a  copious  flow  of  tears ;  an  almost  absolute  inability 
to  raise  the  upper  eyelid  and  face  the  light;  and  a  dis- 
tinct feeling  of  grittiness  as  if  something  were  iu  the  eye. 
The  suddenness  of  the  attack  and  the  exposure  to  which 
the  eye  has  been  subjected  are  also  j^oints  to  be  noted. 

Treatment. — To  examine  an  eye  which  is  suspected  to 
be  suffering  from  the  presence  of  a  foreign  bod3%  the 
patient  should  be  made  to  sit  in  a  chair  with  his  face 
towards  a  window,  so  that  a  good  light  may  fall  upon  the 
eye.  The  lower  lid  should  be  first  drawn  down,  and  if 
any  particle  of  dust  or  chip  of  iron  is  seen  it  can  be 
readily  removed.  Next  the  cornea  should  be  carefully 
scanned  over,  by  turning  the  head  of  the  patient  in  dif- 
ferent positions,  so  as  to  cause  the  light  to  fall  obliquely 
on  the  eye,  first  on  one  pai-t  of  its  surface,  and  then  upon 
another;  or  by  using  a  two-iucli  focus  convex  lens  a 
column  of  light  may  be  directed  over  the  cornea,  so  as  to 
illumine  each  portion  of  it  in  succession.  Often  it  is  ex- 
ceedingly difficult  to  detect  a  fine  spiculum  of  steel,  or  a 
fragment  of  glass,  or  indeed  any  miuute  shining  substance 
which  may  have  been  impacted  on  the  cornea.  In  cases 
of  doubt  or  difficulty  the  question  may  be  settled  by  taking 
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the  jDatient  into  a  darkeued  room  and  examining  the 
corneal  surface  by  oblique  illumination  with  ophthalmo- 
scopic light.  Should  the  cornea  be  free,  the  under  surface 
of  the  upper  lid  should  be  then  examined. 

To  evert  the  upper  lid,  the  siirgeon,  standing  behind 
the  head  of  the  jiatient,  seizes  with  his  left  finger  and  thumb 
the  lashes  of  the  eyelid,  and  drawing  them  slightly  away 
irom  the  globe,  ho  at  the  same  moment  with  his  right 

Fig.  12. 


hand  presses  the  end  of  a  probe  on  the  integument  of  the 
lid  downwards  and  forwards,  so  as  to  tilt  the  npijev  ccV'o 
of  the  tarsal  cartilage  downwards,  and  by  this  manoeuvre 
to  evert  it.  One  finger  of  the  left  hand  is  then  made  to 
press  gently  the  turncd-up  edge  of  the  lid  ao-ainst  the 
biw,  to  maintain  it  in  its  everted  state,  and  the  patient 
IS  told  to  look  down  so  as  to  expose  as  fully  as  Fic  13 
possible  the  oculo-palpebral  fold  of  mucous  mem-  ' 
brane  which  extends  from  the  posterior  edo-e  of 
the  cartilage  on  to  the  eye  as  shown  in  Fi  12. 
The  under  surface  of  the  lid  thus  exposed'^may 
be  then  carefully  inspected,  and  the  cause  of  the 
irritation,  if  any  is  found,  be  removed. 

If  the  foreign  body  is  not  deeply  buried, 
but  IS  either  lying  on  the  surface  or  slightly  sunk 
into  the  epithelium  of  the  cornea  or  conjunctiva 
of  the  hds,  it  may  be  easily  removed  by  a  spud 
(Fig.  13),  or  by  a  broad  needle.  ^ 
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If  the  foreign  body  is  buried  deeply  in  the  cox'- 
neal  tissue,  a  broad  needle  should  be  passed  into,  but 
without  penetrating  tlie  cornea,  inserting  it  just  by  the 
side  of  the  object,  it  should  be  made  to  traverse  the  cor- 
neal lamellaa  until  the  broad  part  of  the  blade  is  behind 
the  foreign  body,  when,  by  thus  giving  a  firm  support 
i;pon  which  to  act,  another  needle  may  be  fearlessly  used 
to  pick  gently  from  the  surface  until  it  reaches  the  object, 
which  can  then  be  lifted  away.  Should,  however,  the 
foreign  body  have  so  deeply  pen'etrated  the  cornea  that  it 
is  feared  any  attempts  to  reach  it  from  its  surface  may  end 
in  pushing  it  into  the  anterior  chamber,  a  broad  needle 
should  be  passed  into  the  anterior  chamber,  and  pressed 
against  the  inner  surface  of  the  cornea  immediately  behind 
the  foreign  body,  and  carefully  and  steadily  held  in  this 
position  whilst  the  surgeon,  with  another  needle,  scrapes 
through  the  cornea,  layer  after  layer,  until  he  reaches  it. 

Having  removed  the  foreign  body,  one  or  two  drops  of 
olive  or  castor  oil  may  be  dropped  into  the  eye.  The  eyes 
should  not  be  used  for  two  or  three  days,  and  if  there  is 
l)ain,  or  a  continuance  of  the  irritation  excited  by  the 
foreign  body,  two  or  thi-ee  leeches  should  be  applied  to 
the  temple,  and  the  eye  fomented  with  hot  water  or 
decoction  of  poppy  heads  or  belladonna  (P.  9,  10). 

When  the  foreign  body  has  been  allowed  to  remain  for 
some  days  imbedded  in  the  cornea,  it  frequently  lights  up 
a  halo  of  inflammation  aroiind  it,  which  may  extend  until 
it  includes  the  whole  or  the  greater  part  of  the  corneal 
tissue.  The  epithelium  of  the  cornea  immediatelj' around 
the  foreign  particle  becomes  first  whitened  and  swollen, 
the  foreign  body  is  loosened  from  its  bed,  and  if  not 
buried  too  deeply  in  the  corneal  tissue,  mnj  bo  detached, 
and  washed  awa}^  by  the  tears  to  the  inner  corner  of  the 
eye.  But  while  these  changes  are  going  on  in  the  cornea, 
the  vascularity  of  the  eye  is  increased,  a  zone  of  red 
vessels  is  seen  around  the  cornea,  and  the  eye  is  very 
intolerant  of  light.  Generallj-  all  these  sjnnptoms  sub- 
side after  the  foreign  body  has  been  removed,  whether 
it  be  by  the  surgeon,  or,  as  in  some  cases,  by  the  natural 
reparative  efforts  of  the  eye;  but  occasionall}'  the  inflam- 
mation of  the  cornea  which  the  foreign  body  has  lighted 
U])  is  severe  and  difficult  to  arrest,  and  even  when  cureil 
leaves  behind  it  a  nebula  which  impairs  the  vision  of  the 
eye. 
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ABRASIONS  OF  THE  CORNEA.— An  abrasion  of 
the  cornea  is  the  forcible  removal  of  a  portion  of  the 
epithelium  from  its  surface.  It  is  always  the  result  of 
an  injury. 

Symptoms.— Iraraediately  after  the  accident  there  is 
photophobia,  great  lachrymation,  and  conjunctival  red- 
ness, with  a  feeling  as  if  a  foreign  body  were  in  the  eye. 
On  examination  of  the  eye  Ijefore  a  good  light,  the  abra- 
sion will  be  recognised  by  the  glistening  facet,  which  will 
be  seen  at  the  part  where  the  cornea  has  been  denuded  of 
its  epithelium. 

Prognosis.— Favourable  in  a  healtliy  person  ;  but,  in  a 
delicate  or  exhausted  patient,  ulceration  of  the  cornea, 
diffuse  suppurative  corneitis,  and  ultimate  loss  of  the 
eye,  may  be  caused  by  this  aiiparcntly  slight  accident. 
Abrasions  of  the  cornea  frequently  occur  in  'mothers  who 
are  suckling ;  the  child  unconsciously  claws  at  the  eye, 
and  scratches  off  a  little  of  the  epithelium  from  the  cornea! 
As  the  health  of  the  mother  during  lactation  is  often 
very  unfavourable  for  the  repair  of  injuries,  very  severe 
inilammation  may  follow,  which  may  lead  to  complete 
destruction  of  the  eye. 

Treatment.— If  thereisasimple  abrasion  of  the  cornea, 
and  the  patient  is  seen  soon  after  the  accident,  a  drop  of 
castor  or  olive  oil,  or  cream  dropped  into  the  eye,  will 
often  give  temporary  relief,  and  may  be  repeated  every 
two_  or  three  hours  for  the  first  day  or  two.  Gently 
closing  the  eye  and  applying  over  it  a  cotton-wool  com- 
press with  a  smgle  turn  of  a  soft  roller  will  give  great 
ease,  by  effectually  excluding  the  eye  from  light,  and  by 
preventing  the  up  and  down  movement  of  the  lid,  which 
serves  to  irritate  the  abraded  surface.  If  the  eye  is  very 
painful,  the  bandage  may  be  removed  three  or  four  times 
during  the  day,  whilst  the  eye  is  bathed  with  hot  water 
or  with  a  decoction  of  poppy  heads,  and  two  leeches  may 
be  applied  to  the  temple.  If  untoward  symptoms  come 
on,  such  as  ulceration,  or  abscess  of  the  cornea,  warmth 
and  soothing  remedies  are  still  best  suited.  A  warm 
belladonna  fomentation  (I\  9)  may  be  used,  frequently 
applying  it  to  the  eye  with  a  hollow  sponge,  so  as  to 
steam  it,  and  thus  relax  and  soothe  the  inflamed  parts 
In  addition  to  this,  two  or  three  drops  of  a  solution  of 
atropine,  gr.  1  ad  aqura  gl,  may  he  dropped  twice  a  day 
into  the  eye.  _  If  the  aqueous  grows  turbid,  and  hypopion 
follows,  tapping  the  anterior  chamber  with  a  fine  needle 
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and  lottiug  oft'  the  aqueous,  will  often  do  good,  or  if  there 
is  iniH  between  the  lamella;  of  the  cornea,  Siimesch's 
operation,  pajre  39,  will  frequently  give  great  relief. 

When  abrasions  of  the  cornea  take  on  these  unfavour- 
able symptoms,  as  they  frequently  do,  it  is  usually  on 
account  of  some  condition  of  the  patient's  health  specially 
unfavourable  for  the  repair  of  injuries.  Too  great  ple- 
thora, anosmia,  a  constitution  broken  by  drink  and  rough 
living,  or  one  enfeebled  from  some  exhausting  cause,  such 
as  suckling,  may  retard  recovery,  or  induce  symptoms 
dangerous  to  the  eye.  Such  conditions  of  system  must 
regulate  our  constitutional  treatment.  In  the  one  class 
of  cases  moderate  antiphlogistic  treatment  will  be  called 
tor,  whilst  in  the  other  the  patient  must  be  propped  up 
l^y  stimulants,  and  all  irritation  be  allayed  by  sedatives. 
Opiates  in  these  cases  are  of  the  greatest  service,  and  a 
few  minims  of  the  liq.  opii  sedativ.  combined  with  liq. 
cinchonas  given  three  or  four  times  a  day  will  sometimes 
completely  change  the  character  of  the  inflammation, 
and  induce  a  healthy  action  and  a  speedy  recovery.  If  it 
should  be  preferred  to  give  the  opiate  in  one  dose  at  night, 
it  should  be  sufficient  in  quantity  to  produce  sleep,  as  a 
single  moderate  dose  will  excite  rather  than  tranqirillize. 

PENETRATING  WOUNDS  OF  THE  CORNEA  AND 
SCLEROTIC. — A  small  iucised  wound  of  either  the 
cornea  or  sclerotic,  provided  none  of  the  other  textures 
of  the  eye  are  injured,  is  almost  harmless :  it  rapidly 
heals,  and  no  after-inconvenience  is  experienced.  We 
have  evidence  of  this  in  the  numerous  operations  on  the 
eye,  and  especially  in  those  for  cataract  and  iridectomy. 
Wounds,  however,  which  arc  produced  by  accident,  arc 
generally  complicated  by  either  contusion,  hasmorrhage, 
prolapse  of  the  iris,  laceration  of  the  lens  cai^sirle,  or  loss 
of  vitreous ;  and  sometimes  b}^  all  these  casualties  together. 
The  danger  of  a  corneal  wound  is  immensely  increased  if 
it  should  extend  into  the  ciliary  region,  as  there  is  then 
great  risk  of  the  other  eye  becoming  aflectcd  with  s^nnpa- 
thctic  ophthalmia. 

Perforating  wounds  in  the  sclerotic  are  much  more  fatal 
to  the  eye  than  similar  wounds  in  the  cornea;  they  arc 
more  dillicult  to  heal,  and  they  will  occasionally  remain 
patulous,  and  this  especially  if  tlie  cut  be  in  the  lower 
region  of  tlie  eye,  and  there  lias  been  a  loss  of  vitreous  at 
the  time  of  the  accident. 
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_  Tins  occasional  incapacity  to  unite  is  due  to  the  con- 
tinued gaping  of  the  wound,  caused  j^artly  liy  the  rigid 
cup-like  sclerotic  being  unable  to  adapt  itself  to  the 
sudden  diminution  of  bulk  induced  by  an  escape  of 
vitreous  ;  and  partly  also  by  the  continued  draining  of  the 
vitreous  through  the  wound,  which  tends  to  keep  the  cut 
edges  apart  by  preventing  the  eye  from  being  again 
plumped  out  by  an  abundant  secretion  of  aqueous.  If 
however,  the  wound  iu  the  sclerotic  be  closed  by  a  fine 
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Fig.  11.  represents  an  eyo  with  a  gaping  woiuid  of  tlie  .sclerotic, 
whicli  was  successfully  treated  -with  a  lino  sutiu'o. 

suture,  and  the  escape  of  vitreous  be  thus  arrested,  iiniou 
will  at  once  take  place. 

The  suture  should  be  of  the  finest  silk,  to  each  end  of 
which  a  small  needle  should  be  fastened  so  na  to  allow 
of  the  silk  being  drawn  through  each  edge  of  the  wound 
separately,  and  from  vntldn  outwards. 

General  Treatment.— The  primary  treatment  must 
be  sootlimg ;  the  patient  should  be  kept  in  a  subdued  light 
and  the  injured  eye  should  be  closed,  and  a  compre<!s 
bandage  (F.  3)  applied  over  the  lids.  Two  or  three 
leeches  should  bo  applied  to  the  temple,  thus  anticipating 
rather  than  waiting  for  any  excessive  action  which  may 
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arise,  and  one  or  two  drops  of  a  solution  of  atropine 
(F.  15)  should  be  dropped  into  the  eye  twice  a  day,  each 
time  the  compress  is  readjusted.  After  a  few  days  the 
compressing  bandage  may  be  discontinued,  and  warm  or 
cold  applications  to  the  eye  may  be  substituted  in  ac- 
cordance with  the  feelings  of  the  patient.  Belladonna 
may  be  used  either  in  the  form  of  a  cold  lotion  or  a  warm 
fomentation. 

The  Constitutional  Treatment  will  vary  somewhat 
with  the  condition  of  the  jjatieut.  It  must,  however,  be  re- 
membered that  aftections  of  the  cornea,  even  though  they 
are  traumatic,  will  not  bear  much  depletion.  The  inflam- 
mation which  follows  such  injuries  is  rei^arative  in  its 
action,  and  requires  to  be  watched  and  kept  from  ex- 
ceeding its  proper  limits,  rather  than  that  means  should 
be  taken  completely  to  check  it,  as  the  part  may  perish 
from  a  want  of  vital  action,  as  well  as  from  an  excess  of 
energy. 

If  the  patient  is  robust,  a  brisk  purgative  (F.  113 — 115) 
may  be  prescribed,  with  some  saline  or  diaphoretic  medi- 
cine (F.  (jo,  06).  A  regular  antiphlogistic  course  is  seldom 
if  ever  required.  A  moderate,  well-regulated  diet,  the 
avoidance  of  more  stimulants  than  the  case  demands, 
and  rest  both  to  the  eyes  and  body,  place  the  patient  iu 
the  condition  most  favourable  for  recovery.  Pain  in  the 
eye  sufhcient  to  prevent  sleep  should  be  relieved  by 
opiates,  taking  care  at  the  same  time  that  there  is  a  re- 
gular daily  action  of  the  bowels. 

In  delicate  and  feeble  patients  it  may  be  necessary  to 
order  from,  the  very  commencement  a  liberal  diet  and  a 
certain  amount  of  stimulants  ;  and  to  prescribe  tonics, 
siich  as  the  mineral  acids  with  cinchona,  or  quinine 
(F.  75,  79),  combining  a  few  minims  of  liq.  opii  with  each 
dose,  to  allay  the  constant  irritability  which  injuries  to 
the  cornea  often  excite  iu  such  patients ;  or  the  opiate 
may  be  given  iu  one  full  dose  at  bedtime. 

For  wounds  of  the  cornea  complicated  with  prolapse 
of  the  iris,  or  woiind  of  the  lens,  see  Articles  Pkolai'SE 
OF  THE  luis,  and  Tkaumatic  Cataract. 

RTJPTTJRE  OF  THE  EYE  THROUGH  THE  SCLE- 
ROTIC.— Tliis  is  tlie  most  severe  injury  that  can  happen 
to  the  eye.  It  either  destroys  the  eye  at  once,  or  else  so 
impairs  it  that  it  seldom  sufficiently  recovers  to  be  of  much 
service.  It  is  usually  caused  by  blows  ou  the  eye  with  the 
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fist,  or  with  some  blimt  or  semi-blimt  instrument,  or  by 
the  patient  falling  and  striking  his  eye  against'  some  pro- 
jecting object.  The  exact  npot  at  which  the  eye  will  burst 
depends  joartly  on  the  situation  of  the  point  which  re- 
ceives the  force  of  the  blow ;  still  the  locality  in  which 
the  rupture  takes  place  is  so  frequently  the  same  that  the 
coincidence  must  be  due  to  more  than  mere  accidental 
circumstances. 

The  split  in  the  sclerotic  is  almost  invariably  near  the 
margin  of  the  cornea,  following  somewhat  the  direction 
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Fig.  15  rcprpsonts  thn  aiipearaiice  of  au  cyo  which  had  been 
ruptured  tlirough  the  sclerotic. — There  was  a  dark  cicatrix  iu 
tlie  upper  aud  iuuer  region  of  the  eye,  markiug  the  extent  of  .a 
rupture  iu  the  sclerotic.  The  vipper  half  of  the  iris  was 
wanting,  having  been  carried  away  by  the  len.s,  which  had 
been  extruded  through  the  rent  iu  the  sclerotic  at  the  time  of 
the  injury, 

of  its  curvature,  about  one-sixteenth  to  one-eighth  of  an 
;  inch  distant  from  it,  and  immediately  anterior  to  the  iu- 
■  sertion  of  the  recti  muscles.     The  rent  most  commonly 

occurs  in  the  horizontal  diameter  and  ui^per  region  of  the 
.  eye,  in  a  line  extending  inwards  from  between  the  margin 
'  of  the  cornea  and  the  superior  rectus,  as  shown  in  Fig.  ITj. 
'  The  next  most  frequent  site  is  towards  the  inner  side, 
1  between  the  cornea  and  the  internal  rectus.  It  is  com- 
[paratively  seldom  that  it  occurs  to  the  lower  or  outer  side 
tof  the  cornea.    If  the  rent  be  either  to  the  inner  or  the 
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outer  side  of  tlie  cornea,  the  split  is  more  or  less  vertical, 
thus  following  the  curve  of  the  cornea. 

The  cornea  itself  may  be,  and  is  frequently,  ruptured 
by  blows  on  the  eye ;  but  the  injury,  when  confined  to  the 
cornea,  is  usually  less  severe  and  the  result  less  disastrous 
than  when  the  rent  is  through  the  sclerotic.  A  blow  to 
rupture  the  sclerotic  must  be  direct,  or  nearly  so,  and  in- 
flicted with  gi-eat  force ;  whereas  a  side  or  glancing  one 
•will  split  the  cornea. 

In  rupture  of  the  sclerotic,  the  inj  ury  is  iinfortunately 
not  confined  to  the  laceration  only  of  this  coat.  The 
force  which  is  required  to  produce  it  is  so  great  that  all 
the  tissues  within  the  eye  sufi"er  more  or  less.  A  portion 
of  the  iris  is  often  prolapsed  through  the  wound,  and  in 
some  cases  the  greater  part  or  even  the  whole  of  the  iris 
is  detached  and  shot  out  with  the  lens.  The  lens  is 
usually  dislocated; — most  fi-equently  it  is  jerked  out 
through  the  wound,  and  escapes  unnoticed. 

There  is  generally  free  htemorrhage  from  the  different 
structures  of  the  eye  involved  in  the  injury.  From  the 
torn  iris  and  ciliary  processes  blood  is  usually  eflused 
into  the  anterior  chamber  and  into  the  vitreous  ;  and  from 
the  ruptured  choroidal  vessels  blood  clots  are  formed 
between  the  choroid  and  retina,  and  frequently  also  be- 
tween the  choroid  and  sclerotic.  Vitreous  humour  may 
escape  from  the  wound  at  the  time  of  the  accident,  and 
occasionally  in  a  sufficient  quantity  to  cause  a  partial 
collapse  of  the  globe. 

Prognosis. — Our  prognosis  in  cases  of  rupture  of  the 
eye  must  always  be  very  unfavourable  ;  the  wound  is  a 
contused  and  lacerated  one— the  most  unfavourable  for 
primary  uniou— and  it  is  in  the  ciliary  region,  the  part  of 
the  eye  worst  suited  for  the  reception  of  injuries. 

There  are,  however,  cases  in  which  a  certain  amount  of 
sight  is  regained  after  a  rupture  of  the  globe  through  the 
sclerotic,  and  in  my  work  on  "  Injuries  of  the  Eye  "  I  have 
recorded  the  history  of  patients  who  after  a  rupture  of 
the  globe  and  dislocation  of  the  lens  from  the  eye  have 
recovered  sufficient  sight  to  be  able  to  read  with  a  leiis 
No.  20  of  Jaeger's  test  types.* 

Treatment.— When  the  patient  is  seen  shortly  after  the 
accident  which  has  ruptured  the  sclerotic,  it  is  often  diffi- 
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cult  to  ascertain  the  exact  amount  of  damage  the  eye 
has  siistained,  as  the  anterior  chamber  is  usually  filled 
with  blood,  aud  the  deeper  parts  of  the  eye  thus  masked 
from  observation.  In  such  cases  it  is  well  to  watch  the 
patient  aud  to  wait  a  few  days  before  decidiusf  on  tlie 
ultimate  course  to  be  adopted.  Two  or  three  leeches  should 
bo  applied  to  the  temple  of  the  injured  side,  and  rejieated 
in  twelve  or  twenty-four  hours  if  the  eye  is  very  painful. 
Soothing  applications  afford  the  greatest  relief,  and  a 
double  fold  of  linen  wet  with  the  oi^ium  or  the  belladonna 
lotion  (I''.  40,  43)  may  be  laid  over  the  closed  lids.  If  the 
eye  progresses  favourably,  towards  the  end  of  the  week 
the  blood  in  the  anterior  chamber  will  have  been  suffi- 
ciently absorbed  to  allow  of  a  more  accurate  examination 
being  made.  The  patient,  though  unable  to  discern 
objects,  ought  now  to  have  a  fair  perception  of  light ; 
failing  to  possess  this,  a  very  unfavourable  prognosis 
must  be  formed. 

If  after  a  fair  trial  of  treatment  the  eye  is  found  to  be 
irreparably  destroyed  for  all  ]Kirposes  of  vision,  my  own 
feeling  is,  that  it  is  by  far  the  safest  and  wisest  plan  to 
remove  it ;  a  long  period  of  certain  anxiety  will  be  thus 
saved ;  all  further  suffering  will  be  ended,  and  the  safety 
of  the  other  eye  will  be  secured. 

There  are,  however,  certain  cases  of  rupture  of  the 
globe  m  which  the  injury  has  been  so  extensive  that  the 
eye  has  been  manifestly  destroyed  at  the  time  of  the  ac- 
cident. A  severe  rent  in  the  sclerotic  or  cornea,  with  ex- 
trusion of  the  lens,  and  a  portion  of  the  iris  and  choroid, 
together  perhaps  with  a  collapsed  or  softened  state  of  the 
globe  from  a  loss  of  vitreous,  would  render  any  attempt 
■  to  preserve  the  eye  not  only  futile  but  trilling.  After 
such  an  injury  the  only  proper  treatment  is  at  once  to 
•.  excise  the  globe. 

SAKCOMA  OF  THE  CORNEA  AND  SCLEROTIC  is  a 

;  rare  affection.  It  usually  commences  as  a  small  warty  mass 
1  near  the  margin  of  the  coniea.  At  first  it  may  remain 
.  almost  stationary,  but  after  a  lime  it  usually  takes  on 
;  rapid  growth,  and  compels  the  patient  to  seek  advice 
I  Occasionally,  these  warty  tumours  bleed,  and  the  hajmor- 
:rhages  recur  so  often,  and  to  such  an  extent,  as  to  cn- 
'.danger  hfc.    They  arc  sometimes  very  painful. 

The  prognosis  is  very  unfavourable  :  if  excised,  they 
3almo,st  invariably  recur,  and  if  allowed  to  remain  they 
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will  probably  infect  other  and  distant  organs.  In  three 
cases  which  have  been  nnder  my  notice,  the  growth  was 
excised,  but  it  soon  returned,  and  in  each  the  eye  had 
ultimately  to  be  removed.  In  one  of  these  cases  tho 
disease  afterwards  recurred  in  the  orbit.  Examined 
imder  the  microscope,  the  structure  of  these  tumours  is 
that  of  the  round  and  spindle-celled  Sarcomas. 


The  woodcut  Fig.  16  represents  an  eye  with  a 
warty  sarcoma,  which  I  removed  from  a  patient 
nit.  62.  He  suffered  from  excessive  paiu,  and 
frcqueut  hairaorrhages  from  the  tmnour.  The 
case  is  reported  in  the  "Pathological  Transactious," 
vol.  xxvi.  p.  179. 

Treatment. — If  the  patient  is  seen  early,  when  the 
disease  is  in  its  infancy  and  very  small,  it  may  be  excised ; 
but  if  it  recur  the  eye  should  be  removed.  It  is  the  only 
chance  for  the  patient.  If  the  growth  is  large  when  first 
seen  by  the  sui-geou,  the  eye  should  be  removed. 


DISEASES  OF  THE  IRIS  AND  VITREOUS  HUMOUR. 

IRITIS,  OR  INFLAMMATION  OF  THE  IRIS,  may  be 

a  'prlvumj  disease,  or  it  may  be  secondary  to  an  inflam- 
mation of  one  or  other  of  the  coats  of  the  eye. 

Primary  Iritis  may  arise — 1.  From  some  constitu- 
tion.'il  taint,  as  syphilis,  rheumatism,  or  gout.  2.  From 
sudden  exposure  to  cold.  3.  From  an  injury  to  the  eye, 
which  may  be  either  mechanical  or  chemical,  and  to  this 
form  the  term  iraxmatic  is  ajjplied. 


Fig.  1G. 
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IRITIS.  S3 

Secondary  Iritis  is  cai;sed  by  the  extension  of  an  iu- 
flanmiatiou  from  one  of  the  tissues  of  the  eye  with  which 
the  n-is  is  connected,  as  in  corneo-iritis  and  choroido-iritis ; 
the  first  word  in  each  name  indicating  the  site  in  which 
tlic  disease  commenced.  Primary  iritis  may  also  in  its 
turn  implicate  secondarily  the  neighbouring  structures; 
thus,  we  have  irido-cyclitis  and  irido-choroiditis.  In  the 
hrst-mentioned  case,  the  ciliary  body  has  become  second- 
arily involved ;  and,  in  the  second,  the  choroid.  Some 
authors  have  classified  iritis  in  accordance  with  the  in- 
hanimatory  exudation  which  is  supposed  to  characterize 
each  form  of  the  disease,  and  have  described  iritis  as 
plastic,  serous,  and  suppurative.  It  should,  however,  be 
remembered  that  iritis  is  seldom  either  solely  plastic, 
serous,  or  sujjpurative ;  in  rheumatic  and  syphilitic  iritis 
we  have  effusions  both  of  serum  and  lymph;  and  trau- 
matic iritis  IS  often  at  first  serous  and  afterwards  suppu- 
rative. I  prefer,  therefore,  where  it  is  practicable,  to 
prehx  to  the  term  iritis  the  name  of  its  exciting  cause,  as 
it  indicates  the  course  of  treatment  to  be  adopted.  I  shall 
describe,  therefore,  in  sections,  the  following  varieties  of 
the  disease,  and  shall  point  out  the  peculiarity  of  the 
inflammatory  exudations  in  each. 

1.  Syphilitic  \ 

2.  Rheumatic  and  gouty  | 

■i.  Serous  }.  Iritis. 

4.  Suppurative 

5.  Traumatic  j 

_  Iritis  may  be  either  acute  or  chronic :  but  whichever  it 
is,  its  symptoms  and  progress  are  modified  by  the  cause 
which  produced  it. 

GENERAL  SYMPTOMS  OP  IRITIS.— The  aqUGOUS 

become.s  yeUow  and  serous,  and  as  the  disease  advances  it 
trmuently  grows  turbid  from  flocculi  of  lymph  or  pus 
which  will  sometimes  sink  to  the  bottom  of  the  anterior 
cnamber,  forming  hypopion. 

The  iris  loses  its  striated  appearance  from  lymph 
effused  on  its  surface  and  into  its  texture ;  its  colour 
becomes  consequently  changed,  and  its  brilliancy  is 
dulled    A  blue  or  a  grey  iris  assumes  a  greenish  hue 
and  the  darker  ir.des  grow  of  a  rusty  or  brownish  red' 

nf  n  '         °^       ''''  ''^^  commencement 

ot  the  attack  is  olten  more  apparent  than  real,  and  is 
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due  io  the  iris  Ijeiug  seen  tlirougli  a  yellow  teroiis 
aqueous,  which  imparts  to  a  blue  or  a  grey  ins  a  greenish 
tino-e,  but  in  the  more  advanced  stages  the  altered  colour 
and  loss  of  striation  are  dependent  on  fibrinous  effusion. 

The  pupil  is  contracted  and  sluggish  in  its  action,  and 
the  pupillary  margin  soon  contracts  adhesions  to  the 
capsule  of  the  lens,  at  first  only  at  points,  so  that  when 
dilated  with  atropine,  the  unattached  parts  only  being 
acted  on,  the  pupil  assumes  a  jagged  irregular  outline. 
But  if  the  disease  be  unarrested  by  treatment,  the  whole 
pupillary  margin  becomes  sealed  to  the  lens  capsule, 
forming  what  is  termed  complete  synechia  ;  and  so  firm  is 
the  boiid  of  adhesion  that  atropine  will  frequently  fail 
to  dilate  any  portion  of  the  pupil.  The  disease  still  pro- 
gressing, lymph  is  cfl'used  on  the  capsule  of  the  lens 
within  the  pupillary  space. 

The  Vascularity  of  the  Eye  in  Iritis.— The  con- 
junctival surface  is  generally  suifused,  and  iu  some  cases 
there  is  great  redness  with  slight  oedema  ;  but  the  chief 
seat  of  the  increased  vascularity  is  in  the  ciliary  vessels, 
which  are  seen  as  a  red  zone  around  the  cornea. _  This 
vascular  ring  is  one  of  the  early  symptoms  of  iritis,  and 
one  of  the  most  constant.  _  ... 

In  severe  cases  the  increased  vascularity  of  the  ins  is 
BO  great  that  distended  varicose  vessels  may  be  often 
seen  with  the  unaided  eye  coursing  along  the  surface  of 

the  iris.  .in 

The  impairment  of  vision  is  always  considerable, 
and  it  increases  as  the  disease  advances.  It  is  due  to  the 
following  causes— the  turbid  aqueous,  the  lymph  on  the 
capsule  of  the  lens  iu  the  pupillary  area,  and  frequently 
also  to  the  impaired  power  of  accommodation  caused  by 
an  extension  of  the  infiammation  to  the  cihary  body. 

The  degree  of  pain  in  iritis  is  very  variable :  in  some 
cases  it  is  slight,  whilst  in  others  it  is  most  acute,  aiid 
forms  one  of  the  prominent  symptoms.  The  pain  is  of  a 
neuralgic  character- in  the  eye,  around  the  brow  extend- 
ing upwards  over  the  side  of  the  head,  and  downwards 
along  one  side  of  the  nose.  In  syphilitic  iritis  the  pain  is 
usuaUy  slight,  whilst  iu  the  rheumatic  form  it  is  often 
very  intense. 

Intolerance  of  light  is  not  as  a  nile  amarked  symptom 
iu  iritis.  There  is  generally  some  photophobia,  but  it  is 
seldom  that  it  amounts  to  the  intense  dread  of  light 
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which  is  witnessed  iu  some  of  the  affections  of  the  cornea. 
To  this,  however,  there  are  occasional  exceptions ;  and 
m  a  few  cases  of  rheumatic  and  traumatic  iritis  I  have 
seen  as  much  photophobia  as  is  met  with  in  the  most 
acute  corneitis. 

In  iritis  there  is  a  strong  tendency  to  recurrence.  An 
eye  which  has  once  suffered  is  rendered  specially  liable  to 
another  attack,  and  this  is  peculiarly  the  case  in  the 
rheumatic  form  of  the  disease.  So  frequent,  indeed,  are 
tne  recurrences  of  this  variety  of  iritis,  that  by  some  it  is 
designated  by  the  special  name  of  recurrent  iritis.  Such 
are  the  general  symptoms  of  iritis  ;  but  any  one  of  them 
may  be  modified  by  the  cause  which  has  given  rise  to  the 
disease.  I  will  now  briefly  consider  some  of  the  charac- 
teristic and  diagnostic  .symptoms  of  the  special  forms  of 
iritis  already  mentioned  at  page  83. 

SYPHILITIC  IRITIS  usually  first  appears  during  the 
secondary  eruption,  or  just  as  it  is  beginning  to  fade.  It 
IS  characterised  by  a  peculiar  tendency  to  the  rapid 
eftusiou  of  lymph,  wliich,  if  not  arrested  by  appropriate 
rpf  T'^^'  ^'^^'^^^  *°  permanent  damage  of  the  eye. 
Ihe  effusion  of  lymph  is  often  so  copious  that  nodules  of 
It  as  large  as  millet  seeds  will  be  seen  along  the  margin 
oi  the  ins,  and  sometimes  the  deposits  are  in  single 
isolated  patches  of  a  greater  size.  J.  have  seen  a  third'  of 
the  ins  covered  with  one  solid  mass  of  lymjah,  and  the 
pupil  completely  occluded  by  it.  I  have  never  known  a 
case  of  .syphilitic  iritis  go  on  to  suppuration.  The  pain 
and  dread  of  light  are  not  usually  marked  symptoms,  and 
certainly  are  not  so  severe  as  is  commonly  found  in  the 
rheumatic  form  of  the  disease. 

Treatment  of  Sypliilitic  Iritis— Mercury  is  here  ini- 
peratively  called  for.  It  should  be  given  in  doses  sufficiently 
large  and  frequent  to  bring  the  patient  quickly  under  its 
influence,  but  as  soon  as  the  gums  begin  to  grow  tender 
and  spongy,  the  quantity  should  be  diminished  so  as  to 
avoid  anything  like  profuse  salivation.  A  piece  the  size 
of  a  nut  of  the  unguent,  hydrarg.  may  be  rubbed  into  the 
axilla  night  and  morning;  or  a  pill  with  calomel  and 
opium  (1 .  119)  may  bo  given  twice  a  day.  If  the  patient 
IS  tecble,  quinine  may  be  prescribed  at  the  same  time 
fw  V:^,  "-'^  '^o^^cnnrntly  ord<n-ed  in  a  jnll  or  mixtnro 
7.;>)  during  the  day,  whilst  the  mercurial  inunction 
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used  night  and  morning.  If  the  patient  has  already  been 
Balivated  before  he  first  comes  under  treatment,  the  iodide 
of  potassium  mixture  (F.  91)  should  be  given  and  a  shght 
mercurial  action  may  be  kept  up  by  a  little  of  the  unguent, 
hvdrarg.  c.  belladonna  (F.  126)  being  rubbed  into  the 
brow  and  temple,  and  allowed  to  remain  on  during  the 
day ;  or,  if  the  patient  can  bear  it,  pil.  hydrarg.  _sub- 
chiorid.  comp.  gr.  5  may  be  ordered  every  other  night. 
Pain  and  restlessness  should  be  relieved  by  repeated  doses 
of  opium.    Half  a  grain  of  the  extract  of  opium  may  be 
ordered  every  four  or  six  hours  as  required,    it  otten 
seems  to  exercise  a  marked  beneficial  influence  in  con- 
trolling the  inflammation.    When  all  the  efi'used  lymph 
has  been  absorbed,  and  the  iritis  has  nearly  subsided  the 
mercurial  medicines  should  be  omitted,  but  the  iodide  ot 
potassium  should  be  continued  for  two  or  three  months, 
combined  with  a  bitter  tonic,  or  if  the  patient  is  anoBmic, 
with  some  preparation  of  iron  (F.  92).    If  the  iritis  recur 
after  some  months,  or  if  it  assume  a  chronic  form,  a 
mixture  of  the  perchloride  of  mercury  with  the  iodide  ot 
potassium  (F.  98)  will  be  often  found  of  great  service. 
Atropine  is  essential  in  the  treatment  of  every  form  ot 
iritis  and  should  be  ordered  at  the  very  commencement 
of  the  attack,  and  persevered  in  during  its  Miitmuance. 
A  solution  of  the  strength  of  gr.  2  ad  aqute  5  1  should  bo 
dropped  into  the  eye  twice  or  three  times  a  day  ihe 
obieit  is  to  keep  the  pupil  dilated,  and  by  so  doing  to  teai 
through  any  adhesions  which  may  have  formed  between 
it  ancf  the  lens  capsule,    It  also  allays  irritation,  and  by 
paralysing  the  accommodative  power  places  the  eye  in  a 
Itate  of  rest.    When  the  atropine  fails  to  g've  ease  o 
acts  as  it  does  in  exceptional  cases  as  an  irritant,  tliL 
belladonna  lotion  (F.  40)  may  be  substituted. 

If  however,  the  pupil  should  become  closed  by  the 
effusion  of  lymph  in  the  pupillary  area  of  the  len 
capsule,  and  by  posterior  synechia^,  an  ""''iectomy  should 
bJperformed  when  the  eye  is  free  from  "1^^^^^."' 
the  purpose  of  making  an  artificial  pupd,  and  foi  pie 
venting  the  recurrence  of  the  iritis. 

RHEUMATIC  IRITIS  is  chiefly  a  serous  inflamma- 
tion;  some  lymph  is  eftuscd,  sufficient  to  cause  tags  of 
adhesion  between  the  iris  and  lens  capsule  or  eve  m 
severe  cases  to  produce  a  complete  closure  ot  the  pupii , 
but  it  is  not  poured  out  as  in  the  syphilitic  form  ni 
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quantities  to  be  easily  seen  on  the  surface  of  the  iris  with 
the  naked  eye.  The  aqueous  is  yellow  and  serous.  The 
apparent  change  of  colour  in  the  iris  in  i-heumatic  iritis  is 
otten  mainly  due  to  the  yellow  aqueous  through  which  it 
is  seen.  I  have  frequently  noticed  the  greenish-coloured 
iris  at  once  restored  to  its  normal  grey  or  blue,  when  the 
yellow  aqueous  escaped,  either  from  a  puncture  in  para- 
centesis of  the  cornea,  or  in  the  operation  of  iridectomy. 
Rheumatic  iritis  is  often  associated  with  rheumatism  else- 
where, such  as  pains  in  the  limbs  or  joints  ;  or  the  patient 
has  sufFei'ed  i^reviously  from  rheumatic  fever.  In  some 
cases  where  there  are  freqaent  recurrences  of  iritis,  the 
patient  is  never  completely  free  from  rheumatic  jDains ; 
if  the  limbs  and  the  joints  are  exemjit,  tiie  soles  of  the 
feet  or  the  heels  are  tender. 

Eheumatic  iritis  is  very  recurrent,  and  although  the 
eye  may  recover  from  each  attack,  yet  fresh  traces  of  the 
disease  are  each  time  left,  which  greatly  cripple  if  they 
do  not  eventually  destroy  the  eye.  The  pain  is  severe  and 
neuralgic,  and  sometimes  very  intense.  There  is  also 
frequently  a  great  dread  of  light,  which  is  often  quite 
out  of  proportion  to  the  severity  of  the  attack.  I  have 
had  patients  with  rheumatic  iritis  suffer  such  intense 
photophobia  that'  they  were  unable  to  tolerate  a  ray 
of  light  in  their  room,  and  for  a  time  lived  in  absolute 
darkness.  This  excessive  dread  of  light  is,  however, 
exceptional. 

Gonorrhocal  rheumatism  is  often  followed  by  a  serous 
iritis  of  a  very  recurreut  nature,  and  in  no  way  differing 
fronr  the  ordinary  rheumatic  type  of  the  disease.  In  one 
patient  who  was  under  my  care,  the  recurrence  of  the 
iritis  was  usually  preceded  by  a  return  of  the  urethral 
discharge,  which  lasted  for  a  few  days  and  then  dis- 
appeared. 

Treatment.— Rheumatic  and  gouty  iritis  do  not  re- 
quire the  active  mercurial  treatment  recommended  for  the 
•syphilitic  form  of  the  disease.  Iodide  of  potassium  in 
small  doses  combined  with  the  bicarbonate  of  potash  (F.fH) 
may  be  given  during  the  day,  and  at  night  a  pill  with 
calomel  gr.  1,  pulv.  ipecac,  comp.  gr.  5;  or  the  unguent, 
hydrarg.  c.  belladonna  (F.  126)  may  be  rubbed  daily  into 
the  temple.  In  some  cases  this  treatment  will  fail  to 
give  any  relief,  and  quinine  in  2-grain  doses  may  then  bo 
ordered  witli  great  benefit ;  or  the  quinine  may  be  com- 
bined with  the  tinct.  ferri  perchlorid,"(F.  81).   AVheu  there 
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is  great  photophobia  and  pain  in  the  eye,  the  quinine,  or 
quinine  and  iron  treatment,  together  with  a  mild  mer- 
curial inunction  into  the  temple,  will  be  found  most  use- 
ful ;  to  relieve  the  pain ,  the  fourth  or  a  third  of  a  grain 
of  the  acetate  of  morphia  (F.  30)  may  be  injected  sub- 
cutaneously  into  the  arm,  or  half  a  grain  of  the  extract 
of  opium  may  be  given  every  four  or  six  hours.  Turpen- 
tine has  been  prescribed  with  advantage  in  obstinate  cases 
of  non-sjj2DhiUtic  irilis.  The  ol.  terebinth,  may  be  ordered 
in  small  and  repeated  doses  as  in  (F.  102)  ;  or  the  Chian 
turpentine  may  be  given  in  5-grain  doses  three  times  a 
day.  During  the  whole  of  the  attack  of  ii-itis  the  pupil 
should  be  kept  dilated  either  by  means  of  atropine,  or 
with  the  belladonna  lotion  (F.  40). 

If  the  pupil  should  become  partially  or  completely 
closed  by  adhesions  between  the  pupillary  border  of  the 
iris  and  the  lens  capsule,  an  iridectomy  should  be  per- 
formed. The  removal  of  the  portion  of  iris  tends  to 
prevent  a  recurrence  of  the  iritis,  and  in  cases  where  there 
is  complete  occlusion  of  the  pupil  it  greatly  improves  the 
sight.  The  time  for  the  oiDeration  should  be  in  the  in- 
terval between  the  recurrences  of  the  iritis  when  the  eye 
is  quiet. 

GOTJTY  IRITIS. —Mr.  Jonathan  Hutchinson  lias  de- 
scribed a  form  of  iritis  which  he  has  noticed  in  the  children 
of  gouty  parents.  He  says  -.  "  Its  subjects  are  usually  the 
immediate  oif  spring  of  those  who  have  suffered  from  true 
gout.  The  iritis  occurs  at  an  early  age,  and  differs  from 
the  other  forms  of  arthritic  iritis  in  being  insidious  and 
persistent  rather  than  paroxysmal.  "Without  any  attack 
of  acute  inflammation,  adhesions  quietly  form  between 
the  iris  and  the  capsule  oE  the  lens.  These  gradually  in- 
crease in  number,  the  pupil  first  becomes  excluded  and 
afterwards  occluded,  and,  as  a  last  stage,  effusion  behind 
the  iris  completes  the  disorganization  of  the  eye.  I  have 
as  yet  observed  it  pass  ou  to  complete  destruction  of  sight 
in  only  a  single  instance.  In  the  latter  stages  I  believe 
thnt  opacities  in  the  vitreous  usually  form,  but,  owiug  to 
the  blocking  up  of  the  pupil,  it  is  not  always  easy  to 
demonstrate  them.  The  malady  in  question  usually 
Ijogins  in  but  one  eye,  and  advances  to  almost  entire  loss 
of '  sight  in  it  before  attacking  the  other.  Ultimatch-, 
however.  I  believe  that  both  are  almost  always  affected. 
Although  I  wish  to  assert  strongly  that  it  differs  from 
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all  the  commou  types  of  arthritic  iritis  in  having  no 
parosyms,  and  in  being  insidious  and  for  the  most  part 
painless,  I  by  no  means  intend  to  deny  that  it  is  liable  to 
exacerbations  and  periods  of  improvement.  Thus,  the 
patient  win  usually  complain  that  the  oye  feels  hot  and 
iincomfortable  at  the  time  that  the  adhesions  are  forming, 
and  sometimes  there  may  be  a  slight  and  transitory  con- 
gestion of  the  conjunctiva.  These  symptoms  of  inflam- 
mation  are  comparatively  rather  than  absolutely  absent. 
I  have  thus  far  found  tlie  disease  remarkably  intractable 
under  treatment."* 

SEROUS  lB,lTlS--Aqno-caj)sidltis—KerafitLS  pundata 
— comes  on  frequently  without  any  apparent  cause,  and  is 
most  commonly  seen  in  young  peoi^le,  and  in  those  who 
present  either  the  markings  of  the  teeth  or  the  creasings 
about  the  mouth  which  point  to  some  hereditary  taint  of 
.syphilis.  It  is  characterised  by  an  increased  secretion  of 
the  aqueous,  which  is  usually  somewhat  turbid,  aud  by 
small  punctated  opacities  on  the  posterior  surface  of 
the  cornea.  These  opacities  are  caused  by  a  deposit 
of  small  conical  masses  of  lymph  from  the  aqueous 
humour. 

Symptoms. — Diffused  haziness  of  the  cornea  with 
small  dotted  opacities  on  its  posterior  surface.  The  an- 
terior chamber  is  deepened  from  an  increased  secretion  of 
aqueous,  which  is  serous  and  slightly  turbid.  The  iris  is 
a  little  discoloured  from  being  viewed  through  a  yellowish 
medium,  and  the  pupil  is  either  of  about  its  normal  size 
or  .slightly  dilated.  In  this  respect  serous  iritis  shows  a 
marked  difference  from  all  the  other  forms  of  inflamma- 
tion of  the  iris,  and  it  is  to  be  attributed  to  the  increased 
tension  which  is  so  often  met  with  in  this  affection,  and 
also  to  its  being  frequently  associated  with  disease  of  the 
deeper  structures  of  the  eye.  There  is  increased  vascu- 
larity, especially  in  the  ciliary  region.  Occasionally  there 
is  much  jjain,  dread  of  light,  and  lachry mation,  but  these 
arc  by  no  means  constant  symptoms,  as  in  some  patients 
they  are  excessive,  whilst  in  others  one  or  all  may  bo 
almost  wanting. 

Treatment  of  Serous  Iritis.— Small  doses  of  the 
iodide  of  potassium  combined  with  iron  (F.  92),  or  with  a 


*  Lancet,  Jnn.  1,  1873,  p.  1 
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bitter  tonic  (F.  91),  may  be  prescribed  ;  or  if  the  patient 
is  very  feeble,  quinine  with  iron  (F.  80),  or  the  mineral 
acids  with  bark  (F.  75)  will  be  better  suited.  In  children 
the  syrup  of  the  iodide  or  the  compound  phosphate  of 
iron  (F.  142,  146)  will  bo  often  found  beneficial,  with  small 
alterative  doses  of  the  hydrarg.  cum  creta  cum  rheo  once 
or  twice  a  week.  The  pupil  should  be  kept  under  the  in- 
fluence of  atropine,  and  the  eyes  frequently  bathed  with 
the  belladonna  lotion.  The  internal  administration  of 
mercury,  except  in  occasional  alterative  doses,  is  prejudi- 
cial. If  the  eye  should  become  glaucomatous,  an  iridec- 
tomy should  be  performed. 

StrppuEATIVE  IKITIS  is  generally  consequent  on  an 
injury,  or  it  may  follow  an  operation  on  the  eye,  but  it  may 
also  occur  without  any  very  apparent  cause  in  patients 
who  are  in  a  low  state  of  health.  The  disease  is  charac- 
terised by  a  rapid  inflammatory  exudation  which  soon 
fills  the  pupil.  The  iris  at  first  appears  hazy,  and  the 
markings  of  it  indistinct  or  lost ;  its  surface  then  becomes 
partially  or  entirely  coated  with  a  film  of  puro-lymph. 
Particle's  of  lymph  and  pus  gravitate  to  the  bottom  of  the 
anterior  chamber,  and  constitute  the  condition  known 
as  hypopion.  Up  to  this  stage  the  cornea  wdl  often  con- 
tinue clear  and  bright,  and  if  the  iritis  be  now  arrested, 
the  eye  may  recover,  but  the  pupil  will  be  closed  by  ad- 
hesions to  the  capsule  of  the  lens,  and  by  a  false  mem- 
brane. Unfortunately  the  disease  usually  progresses,  the 
cornea  next  grows  steamy  and  dull,  it  then  ulcerates  in 
part,  pus  is  effused  between  its  lamina3,  and  onyx  is 
formed ;  perforation  will  follow,  and  the  eye  will  be  pro- 
bably, fur  all  useful  purposes,  lost,  (For  treatment,  see 
Traumatic  Ikitis,  next  Section.) 

TRAUMATIC  lEITIS  is  due  to  an  injury,  generally  a 
penetrating  wound  of  the  eye,  which  has  involved  either 
the  iris,  or  the  lens,  or  both.  It  is  most  apt  to  follow 
when  the  iris  is  either  contused  or  lacerated,  or  partially 
strangled,  as  in  cases  of  prolapse.  _  .  . 

Woiuids  of  the  lens  are  pecuUarly  apt  to  cause  iritis ; 
the  lens  swelling  from  the  imbibition  of  the  aqueous 
presses  on  the  back  or  uveal  surface  of  the  ins,  and  acts 
as  a  most  powerful  irritant.  We  have  illustrations  of  this 
occasionally  after  needle  operations  for  soft  cataract,  or 
after  the  extraction  of  hard  cataracts,  when  fragments 
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of  cortical  matter  remain  after  the  lous  has  been  taken 
away. 

Traumatic  iritis  may  occur  n  two  forms — the  acute 
and  chronic. 

The  acute  usually  conies  on  within  the  first  four  or  five 
days_  after  the  injury,  and  is  ushered  in  with  oedema  of 
the  hds  and  chemosis  of  the  conjunctiva.  The  inflamma- 
tion may  be  2)lastic,  producing  a  r-apid  exudation  of 
lymph  into  the  pupil  and  on  to  the  surface  of  the  iris, 
but  more  frequently  it  is  supimrative  {see  preceding- 
Section,  p.  90). 

Acute  traumatic  ii-itis  may  terminate  in  three  ways  : — 
1.  Under  suitable  treatment  the  eye  may  recover;  but 
as  the  result  of  the  inflammation,  there  will  probably 
remain  a  more  or  less  complete  closure  of  the  pupil  from 
a  false  membrane,  with  adhesions  of  the  pupillary  border 
of  the  iris  to  the  lens  capsule.  2.  The  acute  symptoms 
may  gradually  subside,  and  then  become  chronic,  o.  The 
eye  may  be  destroyed  by  an  extension  of  the  inflammation 
to  the  cornea,  or  to  the  deeper  structures— the  choroid 
and  retina. 

The  chronic  form  usually  commences  from  one  to  three 
weeks  after  an  injury.  It  is  frequently  seen  after  opera- 
tions for  the  extraction  of  cataract,  and  especially  if  the 
iris  has  been  much  pressed  upon  in  the  passage  of  the 
lens  from  the  eye.  It  is  always  accompanied  with 
photophobia  and  lachrymation,  and  the  edges  of  the  lids 
often  become  puffy,  thickened,  and  excoriated.  The 
aqueous  becomes  serous  and  the  striation  of  tlie  iris  in- 
distinct. The  pupil  is  but  sbghtly  and  irregularly  acted 
on  by  atropine,  and  there  is  a  slow  dull  pain  in  the  eye. 
Tbis_  chronic  condition  will  last  frequently  many  weeks, 
and  it  yields  but  slowly  to  treatment. 

Treatment. — In  traumatic  iritis  mercury  is  seldom 
required,  and  in  the  early  stag-cs  should  not  be  pre- 
scribed. The  iritis  is  duo  to  an  injury,  and  time  and  rest 
must  _  lie  given  to  allow  the  eye'  to  recover  from  the 
mischief  it  has  sustained.  Soothing  applications  to  the 
eye  arc  beneficial.  The  solution  of  atropine  (F.  16)  should 
be  dropped  into  the  eye  two  or  three  times  daily,  and  a 
fold  of  linen  wet  with  the  belladonna  lotion  (F.  JO)  may 
be  laid  over  the  closed  lids.  If  there  be  much  pain  two 
or  th  re(!  leeches  should  bo  applied  to  the  temple  and 
these  may  be  repeated  if  necessary.  The  bowels  should 
be  freely  acted  on  by  a  mild  purgative,  and  if  there  be 
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mucli  constitutional  irritation,  an  effervescing  or  saline 
mixture  (F.  66,  68)  may  be  given  during  the  day,  and  an 
opiate  at  niglit  to  relieve  pain.  After  the  first  acute 
symptoms  have  passed  away,  the  patient  will  generally  be 
benefited  by  the  mineral  acids  with  bark  (F.  75).  If  the 
iritis  should  become  chronic,  a  slight  mercurial  inunction 
into  the  temple  will  sometimes  afford  rehef.  If  the  u-itis 
be  siqjpurative,  and  there  ishypopion,  warm  applications 
will  afford  the  greatest  comfort,  and  the  fotus  belladonna3 
(F.  9)  or  fotus  papaveris  (F.  10)  may  be  ordered.  When 
there  is  liypopion  and  great  pain,  paracentesis  of  the 
cornea  will  often  be  found  very  l^eneficial. 

CYSTS  OF  THE  IRIS  usually  occur  after  an  injury  to 
the  eye,  generally  a  penetrating  wound,  from  which  the  ins 
has  suffered  either  by  prolapse  or  puncture ;  but  they  are 
occasionally  met  with  in  eyes  where  no  assignable  cause 
for  their  origin  can  be  traced.  They  are  round  or  oval  m 
shape,  and  generally  filled  with  a  transparent  fluid. 
Although  apparently  on  the  surface  of  the  iris,  yet  they 
are  developed  in  its  substance  between  the  anterior  or 
muscular,  and  the  posterior  or  uveal  layers  of  the  iris. 
Mr.  Bowman,  in  his  "Lectures  on  the  eye,"*  says— "It 
is  evident  in  this  disease  that  the  muscular  tissue  of  the 
iris  is  expanded  over  the  fluid;"  and  further  on, /'that 
the  uvea  (which  is  always  dark)  is  not  protruded  with  the 
muscular  tissue,  but  separated  and  thrown  posteriorly; 
for  if  it  were  in  front  of  the  fluid  of  the  vesicle,  its  pigment 
would  be  obvious  enough  in  the  attenuated  tissue,  whereas 

it  is  not  visible  there."  c  -»t    -o-  n 

In  a  case  which  came  under  the  care  of  Mr.  Hulke,  the 
cyst  was  pedunculated,  and  he  succeeded  in  removing  it 
entire  In  the  miscroscopical  examination  which  he 
afterwards  made,  he  was  enabled  to  confirm  the  descrip- 
tion previously  recorded  by  Mr.  Bowman.  He  found  that 
"  the  cyst  wall  was  a  delicate,  homogeneous  membrane, 
varying  from  ^^oo"  to  sioo"  jn  thickness  Its  outer  sur- 
face  was  overlaid  bv  a  net  of  fusiform  cells,  identical  with 
those  of  the  contractile  tissue  of  the  iris  ;  and  its  inner 
surface  was  lined  by  a  pavement  epithehum,  the  ceUs  ot 
wliirh  diflln-ed  much  in  size  in  different  parts  of  the  cyst,  t 


*  Loctiiros  on  tho  r.avts  concenicd  in  flio  Operations  on  tlio  EyC: 
Uoyal'^Loudon  Ophthalmic  Hospital  Beporls,  vol.  vi.  p.  1  !• 
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A  cyst  of  the  ins  may  exist  without  giving  the  patient 
any  inconvenience,  but  if  it  increases  so  as  to  encroach 
i^pon  the  punil,  it  at  once  produces  impairment  of  vision. 
It  may,  however,  excite  great  irritation,  and  in  the  case 
already  mentioned  as  having  been  reported  by  Mr.  Hullce, 
it  gave  rise  to  sympathetic  symptoms  in  the  other  eye. 

Treatment.— Excise  the  cyst  with  the  portion  of  iris 
to  which  it  is  attached.  This  is  best  accomplished  by  the 
ordinary  operation  of  iridectomy,  taking  care  that  the 
cyst  is  drawn  out  of  the  wound  before  the  segment  of 
iris  is  cut  off  with  the  scissors.  Puncturing  the  cyst  with 
a  fine  needle  lias  been  tried,  but  with  only  temporary 
success,  as  the  cavity  is  soon  refilled. 

CYSTICERCUS  ON  THE  IRIS.  —  Cysticerci  may 
appear  on  the  iris,  in  the  vitreous,  or  behind  the  retina. 
They  look  like  transparent  vesicles,  with  a  slight  constric- 
tion in  one  part,  dividing  the  head  from  the  body.  When 
on  the  iris,  the  hydatid  cyst  should  be  removed,  and  this 
may  be  readily  accompUshed  by  excising  the  portion  of  iris 
on  which  the  vesicle  is  implanted,  as  in  the  operation  of 
n-idectomy.  An  interesting  example  of  this  rare  disease  is 
recorded  by  Mr.  T.  Pridgin  Teale  in  the  Eoyal  London 
Uphthalmic  Eeports,  vol.  v.  page  320.  A  cysticercus 
withm  the  eye  must  be  regarded  as  a  very  grave  afiection ; 
and  if  it  be  detected  in  the  vitreous,  an  attemj^t  should 
be  made  to  remove  it,  even  though  the  endeavour  to  do  so 
would  necessitate  a  preliminary  extraction  of  the  lens,  as 
m  the  case  recorded  by  Von  Graefe.* 

MELANOTIC  SARCOMA  will  occasionally  spring  from 
the  ins,  althougli  the  usual  site  for  this  growth  is  from 
the  choroid.  When  the  disease  has  been  satisfactorily 
diagnosed,  there  should  be  no  delay  in  excising  the  eye 
Bee  Intra-oculak  Tumoues. 

FU^•CTIOXAL  DERANGEMEXTS  OF  THE  lEIS. 

_  MYDRIASIS,  or  dilatation  of  the  pupil,  may  arise  from 
intra-  and  extra-ocular  causes,  and  also  from  the  action 
of  certain  dmgs  on  the  sphincter  pupillas  of  the  iris. 

The  mtra-ocular  changes,  or  morbid  states  of  the  eye 
which  produce  mydriasis,  are— increased  or  glaucomatous 


*  Arcliiv  fiir  Oplit.lialmologio,  iv.  ii.  171. 
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tension  of  the  globe  ;  diseases  of  tlie  clioroid  or  retina ; 
and  injuries  which  affect  the  ciliary  nerves  either  by  lace- 
ration or  by  pressure  on  them  by  a  blood-clot. 

The  extra-ocular  causes  are  complete  paralysis  of  the 
third  nerve,  or  palsy  only  of  those  filaments  of  it  which 
supply  the  pupil ;  disease  of  the  optic  nerve  beyond  the 
eye ;  or  the  presence  of  a  cerebral  tumour  or  some  other 
disease  of  the  brain.    It  is  often  very  difficult  to  ascertain 
the  cause  of  mydriasis,  as  it  will  frequently  occur  sud- 
denly in  one  eye,  without  any  other  paralytic  symptoms, 
and'  with  only  a  very  slight  impairment  of  vision.  In 
this  condition  I  have  known  an  eye  remain  for  many  years, 
the  pupil  continuing  fixedly  dilated  a  third  or  a  half  more 
than  that  of  the  other  eye,  and  without  any  further  evi- 
dence of  disease  being  manifested.    In  such  cases  it  is 
probable  that  there  is  no  absolute  paralysis  of  the  fila- 
ments  of  the  third  nerve  which  supply  the  ins,  but  simply 
a  preponderance  of  power  in  the  radiatmg  over  the 
sphincter  fibres,  possibly  due  to  some  reflex  irritation. 
This  theory  is  strengthened  by  the  fact  that  atropme  will 
nsually  induce  a  further  dilatation,  showing  that^  the 
sphincter  of  the  iris  still  exerted  some  control  m  limiting 
the  size  of  the  pupil.    With  mydriasis  there  is  dimmution 
and  sometimes  complete  loss  of  the  accommodative  power 
of  the  eye    To  ascertain  if  the  impairment  of  vision  be 
due  solely  to  the  dilated  pupU,  it  is  only  necessary  to  try 
the  effect  of  making  the  ]Datient  look  with  the  affected 
eve  through  a  pinhole  aperture  in  a  piece  of  card  held 
close  to  the  eye.  when,  if  there  be  no  loss  of  accommoda- 
tion and  the  retina  be  sound,  the  acuteness  of  vision  will 

Treatment.— I^  some  cases  of  mydriasis  I  have  found 
great  benefit  from  the  gnttas  eseriaa  (F.  18)  dropped  once 
daily  into  the  eye.  It  will  sometimes  give  complete  relief 
to  the  sense  of  aching  caused  by  ordmary  dajdight  and 
also  benefit  the  sight.  The  mist,  potass,  bromid.  c.  feno 
(F.  100)  will  often  do  good. 

MYDBIATICS.— Of  the  drugs  which  exercise  a  dilating 
influence  on  the  pupil,  the  most  prominent  are  sulphate 
of  atropia,  extract  of  belladonna,  sulphate  of  dubo  sine, 
sulphate  of  datnrine,  and  hydrobromate  of 

The  sulphate  of  atropia  prepared  from  belladonna 
is  the  most  rapid  and  efficient  of  all  the  mydnatics  we  at 
present  possess.    Its  effects  are  produced  by  the  solution 
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of  atropia  permeating  the  cornea,  and  coming  into  direct 
contact  with  the  nerves  of  the  iris.  This  has  been  proved 
by  tapping  the  anterior  chamber  of  an  eye  nnder  the  in- 
flnence  of  atropine,  and  with  the  aqneons  dilating  the 
pupil  of  another  eye.  Its  action  is  chiefly  if  not  entirely 
due  to  its  paralyzing  the  filaments  of  the  third  nerve, 
which  go  to  the  iris,  and  thus  producing  complete  relaxa- 
tion of  the  sphincter  pupillai.  From  Euete's  observations 
it  wonld  appear  that  atropine  also  stimulates  the  radiating 
or  dilating  fibres  of  the  iris  to  contract,  as  he  found  that 
the  widely  dilated  pupil  which  accompanies  complete 
paralysis  of  the  third  nerve  would  expand  further  under 
the  influence  of  atropine.  In  practice  the  sulphate  of 
atropia  is  preferred  to  the  alkaloid,  on  account  of  its 
greater  solubility.  Apjilied  to  the  eye  in  solution,  it  is 
m  most  cases  a  direct  sedative,  but  after  long-continued 
and  frequent  instillation,  it  will  often  create  a  good  deal 
of  conjunctival  irritation,  and  occasionally  a  granular 
condition  of  the  conjunctiva,  which  will,  however,  generally 
subside  after  giving  up  the  atropine.  In  exceptional 
cases  it  IS  a  powerful  irritant,  and  will  give  rise  to  acute 
inflammatory  symptoms.  I  have  related  examples  of  the 
anomalous  effects  of  atropine  in  a  short  paper  in  the 
Ophthalmic  Hospital  Reports.*  They  are  no  doubt  due  to 
som  e  peculiar  idiosyncrasy  on  the  part  of  the  patient  which 
renders  him  intolerant  of  atropine.  It  has  been  suggested 
that  the  presence  of  some  free  acid  is  the  reason  of  the 
sulphate  of  atropia  acting  occasionally  as  an  irritant  ; 
but  this  theory  is  untenable,  as  the  drug  is  a  neutral  salt. 

Sulphate  of  daturine  prepared  from  the  datura 
stramonium  is  a  very  useful  mydriatic  in  cases  where  the 
sulphate  of  atropine  produces  irritation.  It  is  often  tole- 
rated without  inconvenience  when  atropine  cannot  be 
borne. 

Hydrobromate  of  Homatropine  is  a  very  good 
mydriatic.  It  is  less  liable  to  irritate  the  eye  than  the 
sulphate  of  atropine,  and  its  efi'ects  on  the  pupil  are  far 
more  transient.  For  these  reasons  it  is  specially  useful 
for  dilating  the  pupil  for  ophthalmoscopic  examinations 
of  the  eye.  The  general  properties  of  this  drug  have  been 
well  worked  out  by  Dr.  Kinger  and  Mr.  Tweedy.*  Gela- 

*  Oil  some  of  the  Anomalous  Effects  of  Atropine  on  the  Fvn  • 

Royal  London  Ophth.ahnic  Hospitnl  Reports,  vol  vi  n  IIq' 
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tine  discs  of  this  drug  arc  prepared  by  Savory  and  Moore, 
of  New  Bond  Street. 

Sulphate  of  Duboisme.— The  mydriatic  power  ot  tiie 
Duboisia  myoporoides  was  first  accidentally  discovered  by 
Dr  Bancroft,  but  for  the  complete  investigation  ot  the 
properties  of  this  drug  we  are  indebted  to  Dr.  Rmger  and 
Mr  Tweedy*  It  is  the  most  powerful  mydriatic  we  at 
present  possess,  and  is  of  use  in  paralyzing  the  accom- 
modation before  testing  the  refraction  ot  the  eye.  it  must 
be  used  with  caution,  as  the  dropping  of  a  solution  ot 
it  into  the  eye  is  apt  to  produce  poisonous  symptoms 
which  are  very  alarming  to  the  patient.  The  symptoms 
occasioned  by  the  drug  are  restlessness,  haUucmations, 
giddiness,  and,  in  extreme  cases,  loss  of  voluntary  power 
of  the  extremities.  j  -n 

All  the  mydriatics  have  a  tendency  to  favour,  and  will 
occasionally  even  produce,  an  increased  tension  ot  the 
rrlobe  They  should  not  therefore  be  used  in  glaucoma, 
nor  in  those  affections  of  the  eye  in  which  there  is  any 
increase  of  tension. 

MYOSIS,  or  contraction  of  the  pupil,  may  arise  from  a 
spasmodic  action  of  the  sphincter  pupUte,  or  fro  m  a  loss 
of  power  in  the  dilator  or  radiating  fibres  of  the  ms.  it 
may  be  produced  by  hyperassthesia  or  over-sensibihty  ot 
the  retina ;  or  it  may  be  acquired  from  the  constant  habit 
of  working  at  minute  objects,  as  in  watchmaking,  dec. 
The  most  frequent  cause,  however,  of  myosis  is  some 
affection  of  the  spino-sympathetic  filaments  which  supply 
the  radiating  or  dilating  fibres  of  the  ins.  .  Myosis  is  met 
with  in  disease  of  the  upper  part  of  the  spinal  cord-that 
portion  of  it  which  sends  nervons  fi  aments  to  the  cei- 
lical  sympathetic  ganglia.  Tumours  m  the  neck  pressing 
on  tlJ  sympathetic  nerves  have  been  ong  knoxni  to 
produce  inyosis.  Dr.  Oglef  bas  reported  a  ve  y  in- 
teresting case  in  which  the  right  carotid  ^vas  tied  by  Mi 
Henry  Lee,  on  account  of  an  aneurism  m  the  ught  side 
ot  the  neck.  The  right  pupil  was  small  (not  contracted. 
Sow  verso  much  astt  m\ght  be),  and  not  ^nflu^nced  by 
the  light  of  a  candle,  whilst  the  left  pupil  was  laige 
responsive  to  light.  The  man  had  been  fo'  "meteen 
years  and  a  half  a  soldier,  and  had  generally  enjoyed 


*  Lancet,  Murcli  2,  1878. 
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good  health  iintil  about  five  years  before,  when  he  was 
shot  by  a  bullet,  which  ]iassed  thi-ough  the  outer  third  of 
the  right  clavicle,  making  its  exit  about  an  inch  behind 
that  bone.  Between  seven  and  eight  weeks  afterwards, 
the  wound  quite  healed,  and  he  rejoined  his  regiment  in 
the  field.  Since  that  time  he  has  had  a  series  of  abscesses 
in  the  neck.  He  was  ultimately  invalided  to  England,  and 
sent  to  Netley,  where  he  was  found  to  have  an  aneurism 
in  the  neck,  for  which  ho  was  afterwards  admitted  into 
St.  George's  Hospital.  In  this  patient  the  myosis  was 
probably  due  to  injury  of  the  cervical  sympathetic  nerve. 

Atropine  has  usually  but  little  influence  upon  the  con- 
tracted pupil;  it  may  enlarge  it  slightly,  but  it  will  seldom 
dilate  it  widely,  showing  that  the  cause  of  the  myosis  in 
such  cases  is  due  to  a  more  or  less  complete  paralysis  of 
the  radiating  fibres  of  the  iris,  which  will  not  dilate  the 
pupil  even  when  the  sphincter  or  circular  fibres  have 
been  completely  relaxed.    The  pupils  of  one  or  both  eyes 
may  be  attected  with  myosis.    I  have  seen  several  cases 
where  both  pupils  have  been  contracted  to  the  size  of  pins' 
heads,  and  have  remained  in  this  state  for  years  without 
more  annoyance  than  a  slight  diminution  in  the  acuteness 
of  vision.    When  myosis  is  dependent  on  some  morbid 
:  state  of  the  spino-sympathctic  nerves,  there  is  generally  a 
great  desire  for  strong  lights,  with  which  the  patient  is 
I  often  able  to  read  the  smallest  type ;  but  in  a  subdued 
.  light  the  sight  is  often  very  defective.    I  have  lately  had 
:  a  patient  suffering  from  extreme  myosis  who  literally  sur- 
:  rounds  himself  at  night  with  a  blaze  of  artificial  lights  to 
1  enable  him  to  read,  whilst  by  day  he  sits  with  the  full 
I  glare  of  the  sun  on  his  book. 

Another  defect  which  is  occasionally  met  with  in  spinal 
:  myosis,  is  colour-blindness.  Dr.  Argyll  Eobertson  has 
:  recently  related  in  a  pamphlet,*  a  very  interesting  case 
of  spmal  disease  in  which  myosis  and  colour-blindness 
1  were  prominent  symptoms.  He  has  also  cited  other  in- 
^  stances  of  this  peculiar  impairment  of  sight  as  haviuo-  been 
1  produced  both  by  disease  and  injury  of'^the  spinal  cord 

Treatment  of  Myosis.— No  special  line  of  treatment 
(Can  be  laid  down  for  the  cure  of  myosis,  as  it  is  dependent 
on  so  many  and  such  varied  conditions.    An  endeavour 


1*  h^'?8G9^"''''°"'^       ^^'"'"'^  Disease.    Oliver  &  Boyd,  Edin. 
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should  be  made  to  ascertain  the  cause  of  the  contracted 
state  of  the  pupil,  and  according  to  the  information  thus 
gained  the  patient  must  be  treated.  A  weak  solution  ot 
atropine  may  be  used  once  daily  to  the  eye,  and  it  may 
be  coutmued,  if  it  affords  relief.  It  is  seldom,  how- 
ever, that  the  use  of  mydriatics  is  of  any  service  in 
myosis. 

MYOTICS.— Of  the  drugs  which  exercise  the  power  of 
contracting  the  pupil,  the  most  efficient  are  extract  of 
Calabar  bean,  sulphate  of  E serine,  and  nitrate  ot  Pilo- 
carpine. 

CALABAR  BSAIN—Physosiigmatis  Faha.— For  the 
knowledge  we  possess  of  the  peculiar  properties  of  the 
Calabar  bean  we  are  indebted  to  Dr.  Fraser  and  Ur. 
Aro-yll  Eobertson.  The  former  gentleman  in  dis- 
covered its  influence  on  the  pupil ;  and  the  latter  in  1863, 
its  effects  upon  the  accommodation  of  the  eye. 

The  Calabar  bean  rapidly  induces  extreme  contractioii 
of  the  pupil,  and  a  myopic  state  of  vision,  and  this  it 
does  by  stimulating  the  branches  of  the  third  nerve,  and 
producing  a  temporary  spasm  of  the  sphincter  jpupil  as 
and  ciliary  muscle.  In  from  five  to  ten  minutes  after  the 
a^Dplication  of  the  drug  the  pupil  begins  to  contract,  and 
in  from  half  to  three-quarters  of  an  hour  it  has  reached 
its  maximum  effect.  The  pupil  is  then  reduced  to  rather 
less  than  a  line  in  diameter,  and  the  eye  is  rendered 
myopic,  the  near  and  far  points  bemg  approximated  to 
the  eye.  These  changes  last  for  a  variable  time  in  ac- 
cordance with  the  strength  of  the  solution  which  has  been 
used  The  accommodative  power  is  often  restored  in  a 
few  hours,  whilst  it  will  frequently  take  two  or  three  days 
before  the  pupil  will  regain  its  normal  size.  The  bean 
also  possesses  the  power  of  counteracting  for  a  time  the 
influence  of  atropiiic.  Thus,  if  a  little  of  a  strong  solution 
s  introduced  into  the  eye  whilst  the  pupil  is  d^l^;-^^  to  it 
utmost  with  atropine,  it  will  generally  cause  itto  contiact 
to  its  natural  size,  and  sometimes  even  if  the 

dilntation  of  the  pupil  is  due  to  a  weak  solution  of  atro 
p   e   This  effect  however,  of  the  bean  is  evanescent  and 
passes  off  in  a  few  hours  as  the  atropine  resumes  its  sway 

"""The  best'preparations  of  the  Calabar  bean  are  the  sul- 
phate of  eserine  and  the  extract  of  the  Calabar  bean. 
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I  Gelatine  discs  impregnated  with  either  of  these  drugs  are 
wcvy  efficacious. 

StTLPHATE  OF  ESERINE,  prepared  from  the  Calabar 
!  bean,  is  the  most  efficient  myotic  we  possess.  The  solution 
i.(F.  18),  when  made  with  the  freshly  prepared  sulphate, 
lis  of  a  light  dirty-greenish  colour,  but  it  rapidly  chaus^cs 
I  to  a  dark  red.  This  decomposition  does  not  affect  Its 
: actuaty. 

NITRATE  OF  PILOCARPINE  is  obtained  from  Jabo- 
rrandi  (the  leaves  of  a  species  of  Pilocarpns).    It  is  an 
eefficient  myotic,  but  is  less  active  than  eserine.    It  may 
be  used  m  solution  (F.  21),  or  in  gelatine  discs. 

All  the  myotics  have  a  tendency  to  reduce  excess  of 
ttension  of  the  globe.  They  are  very  valuable  iu  cases  of 
imcipient  glaucoma,  and  in  those  ulcerations  of  the  cornea 
vsvhich  are  associated  with  increased  tension. 

OPERATIONS  0.\  THE  IRIS. 
THE  OPERATION  OF  IRIDECTOMY  may  be  pcr- 

itormed  either  with  a  narrow  Graefe's  cataract  kuUi%  or 
with  a  lance-shaped  knife  (Fig.  17).  I 
wery  much  prefer  a  Graefe's'cataract 
kknife,  and  now  always  use  it,  as  with 
:it  there  is  less  danger  of  wounding 
tthe  lens,  as  the  point  of  the  knife  is 
^kept  m  front  of  the  iris,  and  does 
::not  cross  the  pupil.  A  spring-stop 
■speculum  having  l^een  placed  between 

■  the  lids,  the  operator  standing  behind 

■  the  head  of  the  patient,  seizes  with 
a  pair  of  forceps  the  conjunctiva 
close  to  the  margin  of  the  cornea  on 

;  the  nasal  side,  and  with  a  narrow 
I  Graefe's  knife  enters  its  point  in 
'the    outer   and  upper  portion  of 

■  the  margin  of  the  corneo-sclerotic 
iunction,  first  directing  it  obliquely 
iownwards  towards  the  pupil  until 

I'the  point  is   seen  in  the  anterior 
bhamber;  then    turning   the  point 
;ilightly  upwards,  he  traverses  the 
■im  of  the  anterior  chamber  iu  front  of  the  iris  for  not 
..nore  tiian  a  quarter  of  an  inch,  and  makes  liis  conntcr- 
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puncture,  and  then  cutting  abruptly  upwards  completes 
his  section.    The  iris  is  next  seized  with  the  iris-forceps, 
Pj  '  iQ    drawn  out  of  the  wound,  and  cut  oS  with  iris- 
■    '   scissors  close  to  the  extreme  edges  of  the  in- 
cision. .11 

If  the  iridectomy  be  performed  with  the  lance- 
shaped-knife  (Fig.  17),  the  spring-stop  speculum 
having  been  placed  between  the  lids,  the  ope- 
rator standing  behind  the  head  of  the  patient, 
seizes  with  a  pair  of  forceps  in  his  left  hand  the 
conjunctiva  and  subjacent  fascia  of  the  eye,  at  a 
part  near  the  cornea,  opposite  to  that  at  which 
he  is  about  to  introduce  the  point  of  the  iri- 
dectomy knife;  whilst  with  his  right  hand  he 
makes  an  incision  in  the  sclerotic  with  a  lance- 
shaped  knife  (Fig.  17)  at  about  one  line  from 
the  margin  of  the  cornea,  so  that  the  point 
of  it  may  enter  the  anterior  chamber  just  in 
front  of  the  ciliary  attachment  of  the  iris.  In 
di]-ecting  the  blade  of  the  knife  across  the 
anterior  chamber,  care  should  be  taken  to  keep 
the  point  of  the  instrument  slightly  forwards, 
so  as  to  avoid  the  risk  of  wounding  the  lens. 
The  surgeon  now  hands  over  the  forceps,  which 
fixed  the  eye,  to  his  assistant,  who,  if  necessary, 
rotates  the  globe  a  httle  downwards,  and  steadies 
it  whilst  he  excises  a  portion  of  the  iris.    If  the 
iris  is  already  prolapsed,  as  often  happens,  he 
at  once   seizes  it  with  a  pair  of  iris-forceps 
(Fig.  18) ;  or,  if  not,  he  introduces  the  blades  of 
the^forceps  throughthe  wound,  and  makes  them 
grasp  the  iris  near  the  pupillary  border,  and 
then  drawing  a  portion  of  it  out  of  the  wound, 
ho  cuts  it  oS  with  a  pair  of  fine  scissors. 

-When  the  anterior  chamber  is  so  shallow  that 

the  iridectomy  knife  cannot  be  used  without  incurring  the 
risk  of  wounding  the  lens,  the  incision  m  the  sclerotic 
should  always  be  made  with  a  narrow  Graefe  s  cataract 

If  there  be  excessive  dilatation  of  the  pupil,  as  in  cases 
of  advanced  glaucoma,  it  is  well  to  cause  its  contraction 
by  means  of  the  Calabar  bean  before  proceeding  to  iridec- 
tomy. A  few  drops  of  the  gutta3  physostigmatis  fato 
(F.  m  or  gutta)  eserire  (F.  18)  may  be  dropped  mto  the 
eye  about  one  hour  before  the  operation.   With  the  pupil 


AETIFICIAL  PUPIL. 


101 


contracted,  the  surface  of  tlie  lens  is  protected  by  abroad 
band  of  iris,  and  the  chance  of  its  being  pricked  by  the 
point  of  the  knife  is  gi'eatly  lessened. 

ARTIFICIAL  PTJPIL.— To  gain  the  full  benefit  which 
an  artificial  pupil  will  afford  in  properly  selected  cases,  the 
cornea  should  be  first  very  carefully  examined,  and,  if 
necessary,  by  oblique  illumination  with  ophthalmoscopic 
light,  to  determine  the  part  opposite  to  which  an  artificial 
pupil  will  be  the  most  effective.  In  examining  the  cornea, 
the  two  points  to  be  noted  are — 1,  its  transparency,  and 
2,  its  curvature  :  that  part  should  be  selected  which  is  tho 
mo.st  transparent,  and  which  has  the  most  normal  curve. 

The  operation  most  in  use  for  the  formation  of  an  arti- 
ficial pupil  is  iridectomy ;  but  there  are  mauy  cases  for 
which  it  is  not  suited,  when  one  of  the  other  methods 
may  be  selected,  according  to  the  special  indications  which 
the  eye  may  present : — • 

1.  With  a  broad  needle  and  Tyrrell's  hook. 

2.  By  iridectomy. 

3.  By  division  of  the  iris  with  a  pair  of  scissors. 

1.  To  make  an  Artificial  Pupil  with  a  Broad 
Needle  and  Tyrrell's  Hook.— The  patient  lying  on  a 
couch,  a  spring-stop  speculum  (Fig.  19)  is  to  be  introduced 


Fig.  10. 


between  the  lids,  so  as  to  keep  them  apart.  The  operator 
standing  behind  the  head  of  the  patient,  with  one  hand 
seizes  the  conjunctiva  and  submucous  tissue  of  the  eye 
with  a  pair  of  forceps,  so  as  to  steady  it,  whilst  with  the 
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other  he  makes  an  opening  in  the  extreme  margin  of  the 
cornea  with  a  broad  needle.    Having  completed  the  inci- 
sion, the  broad  needle  is  to  be  withdrawn,  and 
Tic.  20.  the  eye  being  still  held  by  the  forceps,  a  Tyrrell's 
fi      hook  (Fig.  20)  is  to  be  passed  sideways  through 
the  corneal  wound  into  the  anterior  chamber  and 
onwards  across  the  iris  to  the  pupil,  when  it  is 
to  be  turned  with  the  hook  downwards,  so  as  to 
catch  the  pupillary  edge  of  the  iris,  and  then  to 
be  slowly  and  carefully  withdrawn  from  the  eye. 
fi      "When  the  hook  approaches  the  opening  at  the 
margin  of  the  cornea,  it  must  be  again  turned  on 
J^l    its  side,  or  a  difficulty  will  be  experienced  in 
I    }    getting  it  out  of  the  eye.    As  soon  as  the  iris  is 
j_J    drawn  from  the  eye,  the  assistant  should  cut  it 
off  close  to  the  cornea  with  one  snip  of  a  pair  of 
fine  scissors.     The  operation  is  now  finished  ;  the  specu- 
lum should  be  removed  from  the  eye  and  a  fold  of  wet 
linen  laid  over  the  closed  lids. 

This  operation  is  applicable  to  those  cases  where  there 
is  a  pupil,  or  at  least  a  portion  oi  one,  to  the  free  edge  of 
which  the  hook  can  fasten  itself. 

2.  Artificial  Pupil  by  Iridectomy.— By  the  opera- 
tion of  iridectomy,  described  at  page  99,  an  artificial  pupd 
may  be  made  at  any  part  of  the  circumference  of  the 
cornea  by  removing  a  portion  of  the  iris. 

3.  Artificial  Pupil  by  Division  of  the  Iris  with 
a  Pair  of  Scissors. — This  operation  is  suited  to  a 
special  class  of  cases  ;  those  eyes  in  which  there  is  vo  lens, 
and  in  which  only  a  trace  of  a  pupil  remains,_the  ins 
appearing  as  a  plane  surface  stretched  tightly  from  the 
cicatrix  to  the  circumference  of  the  cornea. 

The  point  of  an  iridectomy  knife  is  to  be  passed  into  the 
anterior  chamber  just  within  the  cornco-sclerotic  junction, 
and  an  opening  made  sufficiently  large  to  admit  easily  the 
closed  blades  of  the  scissors  (Fig.  21).  The  scissors  are 
then  to  be  introduced  within  the  chamber,  and  the  sharp- 
pointed  blade  made  to  penetrate  the  ins  and  to  pass  some 
distance  behind  it,  when  by  one  clip  of  the  scissors  the 
iris  is  divided,  and  a  good  pupil  made.  If,  however,  owing 
to  the  iris  having  lost  its  natural  elasticity,  the  edges  ot 
the  cut  should  fail  to  retract  so  as  to  form  a  new  pupi  , 
a  piece  of  tlie  iris  must  be  drawn  out  of  the  wound  with 
a  pair  of  iris-forceps,  and  cut  off  with  a  pair  of  hue  scis- 
sors as  in  iridectomy. 
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Artificial  Pupil  by  Iridodesis  or  Ligatiire  of 
the  Iris. — I  have  omitted  the  description  of  this  opera- 
tion as  I  never  now  perform  it.    I  believe 
that  the  entanglement   of  the  iris  in  a        Fig.  21. 
wound  made  in  the  extreme  margin  of  the  \ 
cornea,  and  the  securing  it  there  by  tying 
it  in  a  loop  of  silt,  is  fraught  with  danger 
to  the  other  eye. 

INJURIES  TO  THE  IRIS. 


H^MOEBHAGE  INTO  THE  AN- 
TERIOR CHAMBER. — This  is  the  most 
common  form  of  intra-ocular  hasmorrhage, 
and  at  the  same  time  the  least  severe.  It 
may  vary  in  extent  from  a  few  drops  of 
blood  to  a  quantity  safGcient  to  fill  both 
the  anterior  and  the  posterior  chambers. 

The  most  usual  causes  of  hoemorrhage 
into  the  anterior  chamber  are,  either  lup- 
tui'e  of  ODe  or  more  of  the  superficial 
vessels  of  the  iris,  or  a  distinct  lacera- 
tion of  its  structure  ;  or  a  detachment  of 
a  portion  of  the  iris  from  its  ciliary  cir- 
cumference (coredialysis).  The  blood,  as 
it  is  effused  from  the  lacerated  vessels  of 
the  iris,  sinks  at  once  to  the  bottom  of  the  ^-"i^ 
anterior  chamber,  quickly  coagulates,  and,  v*,^'" 
if  not  mu.ch  in  quantity,  may  be  seen  as  a 
small  clot,  occupying  its  lower  part,  and 
moulded  as  it  were  to  it.  If,  however,  tlie 
bleeding  be  more  severe,  the  whole  ante- 
rior chamber  may  be  filled  with  one  lar^e 
coagulum,  which  will  entirely  occlude  the 
pupil  and  iris.  This  more  extensive 
ha3morrhage  is  usually  owing  to  a  detach- 
ment of  the  iris  from  its  ciliary  border, 
when,  OD  account  of  the  number  of  vessels 
necessarily  torn  through,  and  also  of  their 
larger  size,  the  quantity  of  blood  which  is  poured  out  is 
considerable. 

Prognosis  and  Treatment.— When  the  hasmorrhage 
is  confined  to  the  anterior  chamber,  and  there  is  no 
rupture  of  any  of  the  external  tunics  of  the  eye,  the  case 
generally  does  well.    The  blood  is  first  macerated  bv  the 
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aqueous  humour,  aud  then  rapidly  absorbed.  lu  this,  as 
indeed  in  all  cases  of  injury,  rest  to  the  eyes  is  essential: 
all  work  should  for  a  time  be  forbidden,  and  the  eyes 
should  be  shaded  from  strong  light.  Gold  applications 
are  the  best  suited,  and  afford  the  most  comfort  to  the 
eye.  A  double  fold  of  linen,  wet  with  cold  water,  may  be 
laid  over  the  eye,  and  kept  in  its  place  with  a  single  turu 
of  a  light  roller,  and  moistened  from  time  to  time  with  a 
little  fresh  water  from  a  sponge  ;  or,  if  the  eye  bo  paiuful, 
a  cold  lotion  of  belladonna  may  be  used  in  the  place  of  the 
water-dressing. 

COREDIALYSIS  is  a  detachment  of  the  iris  from  its 
ciliary  border  by  which  a  new  pupil  is  frequently  formed.  It 
is  generally  caused  hj  sharp  blows  on  the  eye,  such  as  with 
the  handle  of  a  whip,  with  the  cork  from  a  bottle  of  soda- 
water,  or  an  accidental  back  blow  from  the  hand  of  another 
person,  or,  indeed,  from  any  sharp  sudden  violence. 
Coredialysis  may  be  associated  with  rupture  of  the  ex- 
ternal coats  of  the  eye,  but  in  the  majority  of  cases  it  has 


Fig.  23. 


Extensive  coredialysis  caused  by  a  squib  wkieb 
struck  the  eye  as  it  exploded. 

not  this  severe  complication.  The  separation  of  the  iris 
from  its  ciliary  connection  is  always  immediately  followed 
by  free  bleeding,  often  sufficient  in  quantity  to  fill  the 
whole  of  the  anterior  chamber  with  a  blood  clot.  The 
extent  of  the  coredialysis  varies  very  much  :  in  some  cases 
the  detachment  is  so  small  as  scarcely  to  be  visible  after 
all  the  blood  has  been  absorbed ;  whilst,  in  other  instances, 
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a  third  or  even  more  of  the  iris  may  be  loosened  from  the 
ciliary  body. 

_  The  iDupillary  border  of  the  iris  corresponding  to  the 
dialysis  is  paralysed  from  a  tearing  through  of  the  ciliary 
nerves  which  supply  it,  and  that  part  of  it  is  uninfluenced 
by  the  action  of  light  and  shade.  The  complete  circle  of 
the  pupil  is  thus  destroyed — a  defect  which  is  most  ob- 
servable when  the  pupil  is  dilated. 

The  Prognosis  of  cases  of  coredialysis,  when  there  is 
no  rupture  of  the  external  coats  of  the  eye,  is  favourable. 
A  guarded  opinion  should,  however,  be  always  given,  as 
the  blow  which  has  force  enough  to  cause  a  coredialysis 
may  also  produce  cataract  or  posterior  hasmorrhage. 

Treatment. — The  same  as  in  "  haDmorrhage  into  the 
aoterior  chamber."    (See  preceding  section.) 

PEOLAPSE  OF  THE  IRIS.— Penetrating  and  incised 
wounds  of  the  cornea  are  generally  followed  by  immediate 
prolapse  of  the  iris.  The  extent  of  the  protrusion  varies 
with  the  size  and  the  position  of  the  wound.  A  small  pene- 
trating wound  near  the  margin  of  the  cornea  is  more 
likely  to  be  attended  with  a  prolapse  than  a  largo  incised 
one  near  the  centre. 

Prolapse  of  the  iris  is  very  commonly  associated  with 
injury  to  the  lens ;  but  as  a  rule,  we  have  first  to  direct 
oiir  attention  in  the  treatment  of  the  case  to  the  prolapsed 
iris,  leaviiig  the  traumatic  cataract  to  bo  dealt  with  at  a 
future  period. 

A  prolapse  of  the  iris  may  be  treated  in  three  different 
ways : — 

1.  By  removing  with  a  pair  of  fine  scissors  the  prolapsed 

iris. 

2.  By  a  compress  applied  externally  over  the  closed 

lids. 

3.  By  frequent  puncturings  of  the  prolapsed  iris  with  a 

fine  neeedle. 

1.  By  RemovingwithaPair  of  Scissors  the  Pro- 
lapsed Iris.— T'hcre  is  no  doubt  that,  when  it  can  be  ac- 
pompjlished,  the  best  treatment  is  to  excise  the  prolapsed 
iris  cleanly  from  the  wound,  so  as  to  allow  its  edges  to 
fall  together.  In  a  recent  case,  the  speculum  having  been 
introduced  between  the  lids,  the  prolapsed  iris  should  be 
seized  with  a  pair  of  iris-forceps  and  drawn  from  the 
wound,  and  then  snipped  off  sharply  with  a  pair  of  fine 
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scissors.  A  drop  of  eserine  (F.  18)  may  be  then  dropped 
into  the  eye,  so  as  to  cause  the  pupil  to  contract,  and  the 
lids  be  closed  with  a  compress.  This  operation  requires 
great  care,  and  should  generally  be  done  under  an  anass- 
thetic.  . 

2.  By  Compress. — When  either  from  the  time  which 
has  elapsed  since  the  accident,  or  from  the  state  ot  the 
wound,  it  is  found  impossible  or  deemed  inadvisable _  to 
excise  the  prolapsed  iris,  a  compress  should  be  applied 
over  the  closed  lids.  It  keeps  the  eye  in  a  state  of  rest, 
excludes  light,  and  tends  to  prevent  an  increase  of  the 
prolapse. 

3.  Frequent  Puncturings  of  the  Prolapse  witn  a 
Fine  Needle  are  most  useful  in  cases  of  extensive  pro- 
lapse of  the  iris,  near  the  margin  of  the  cornea,  of  long 
standing,  and  where  the  prolapsed  iris  has  become  ad- 
herent to  the  edges  of  the  wound  and  coated  with  lymph. 
In  such  cases  it  is  impossible  to  excise  the  protruded 
iris,  and  frequent  puncturings  of  it  do  good.  The  pro- 
lapse should  be  pricked  at  one  or  two  points,  so  as  to 
cause  the  aqueous  to  escape  and  its  sides  to  collapse,  and 
at  the  same  time  to  permit  the  edges  of  the  wound  to  close 
upon  it. 

The  General  Treatment  must  be  strictly  soothing, 
and  great  care  should  be  taken  of  the  eye  for  at  least_  six 
months  after  a  wound  followed  by  prolapse  of  the  ins, 
even  though  the  lens  may  have  escaped  all  injury.  Both 
eyes  should  be  shaded,  and  all  strong  lights  should  be 
carefully  excluded.  The  eyes  should  be  protected  from 
glare  when  out  of  doors  by  spectacles  with  dark  neutral- 
tint  glasses.  , ,  , 

Soon  after  the  accident  two  or  three  leeches  should  be 
applied  to  the  temple  of  the  injured  eye  ;  and  three  or  four 
times  during  the  day  the  eye  should  be  bathed  with  a 
belladonna  lotion  (F.  40) ;  or  it  may  be  fomented  with  a 
warm  decoction  of  poppy  head  s.  A  few  drops  of  the  so  u- 
tion  of  the  sulphate  of  atropia,  gr.  1  ad  aquas  5 1,  should  also 
be  dropped  into  the  eye  twice  a  day,  as  it  is  of  importance 
to  keep  the  eye  under  the  influence  of  belladonna  for  the 
first  two  or  three  days  at  least  after  the  accident,  it  a 
compress  is  applied  over  the  eye,  it  should  be  removed 
three  times  daily,  to  allow  of  the  eye  being  bathed  with  the 
lotion  ;  but  if  one  of  the  other  plans  of  treating  the  pro- 
lapse be  adopted,  in  addition  to  bathing  the  eye,  a  fold  ot 
linen  wet  with  the  lotion  may  be  laid  over  the  closed  lids. 
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No  prolapse  of  the  iris  fsliould  be  very  lightly  regarded ; 
for  I  have  seen  complete  blindness  follow  from  what  has 
appeared  at  first  a  comparatively  slight  injury. 

lEIDO-CIIOEOIDITIS  AND  CHOROIDO-IRITIS. 

Inflammation  of  the  iris  and  choroid  is  not  a  primary 
disease,  that  is  to  say,  the  two  structures  are  seldom 
simultaneously  affected.  It  is  caused  either  by  the 
extension  of  an  iritis  to  the  adjoining  choroid,  or  by  the 
spreading  of  an  inflammation  of  the  choroid  to  the  iris. 
Two  forms  of  inflammation  of  the  iris  and  choroid  may 
therefore  be  recognised. 

1st.  Wlien  the  disease  commences  with  iritis  and  the 
choroid  is  secondarily  affected.  To  this  form  the  term 
irido-choroiditis  is  applied. 

2nd.  When  the  primary  disease  is  in  the  choroid,  and 
the  iris  is  secondarily  involved.  To  this  form  the  term 
choroido-iritis  is  applied.  The  prefix  in  each  name 
indicates  the  structure  flrst  affected.  This  classification 
is  important,  as  the  two  diseases  are  not  identical,  but 
differ  both  in  their  progress  and  ultimate  results. 

1st.  IRIDO-CHOROIDITIS  is  an  extension  of  an  in- 
flammation from  the  iris  to  the  choroid.  It  is  most  liable 
to  occur  m  eyes  which  have  had  frequent  recurrences  of 
intis,  and  where  a  complete  adhesion  has  formed  between 
the  pupillary  margin  and  the  capsule  of  the  lens.  This 
"  exclusion  of  the  pupil"  exerts  a  very  prejudicial  influence 
on  the  eye.  The  pupillary  border,  tied  down  by  synechia3 
to  the  lens  capsule,  is  repeatedly  pulled  on  by  the  iris  in 
its  abortive  efforts  to  dilate  and  contract  the  pupil  under 
the  influence  of  light  and  shade,  or  in  concert  with  the 
action  of  the  ins  in  the  other  eye  ;  and  thus  a  constant 
source  of  irritation  is  maintained.  1'he  communication 
between  the  anterior  and  posterior  chambers  of  the  eye 
through  the  pupil  is  closed,  and  the  proper  balance  of 
fluid  between  them  is  destroyed.  The  aqueous  consequently 
accumulates  m  excess  in  the  posterior  chamber  and 
presses  forward  the  iris  towards  the  cornea,  renderinc^  its 
surface  convex,  and  throwing  into  small  irregular  bulo-mgs 
those  portions  of  the  iris  which  have  undergone  atrophic 
changes  from  the  frequent  recurrences  of  inflammation 
Symptoms.— The  early  symptoms  arc  those  of  iritis 
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from  the  first  attack  of  which  the  patient  may  have  re- 
covered, but  having  suffered  from  one  or  more  relapses 
the  whole  or  the  greater  part  of  the  pupil  becomes  bound 
down  by  synocliia3,  and  lymj:)!!  is  effused  on  the  capsule  of 
the  lens  within  the  pupillary  area.  The  iris  is  now 
gradually  pushed  forwards  towards  the  cornea  from  an 
accumulation  of  the  aqueous  in  the  posterior  chamber ; 
its  striation  is  blurred  and  indistinct ;  its  surface,  dis- 
coloured and  hazy,  is  convex  instead  of  being  plane  ;  and, 
if  the  disease  has  been  of  long  standing,  it  is  marked  by 
irregular  knotty  bulgings  from  atrophic  portions  yielding 
to  the  pressure  of  the  fluid  behind  it.  At  this  stage 
there  is  frequently  a  diffused  haze  of  the  vitreous  with 
floating  opacities.  The  vision  is  always  greatly  impaired, 
and  especially  in  those  cases  where  the  iris  is  much  arched 
forwards ;  and  occasionally  there  is  considerable  limita- 
tion of  the  field.  The  contracted  pupil,  opacity  of  the 
pupillary  i^ortion  of  the  lens  capsule,  and  haz}^  vitreous 
prevent  the  ophthalmoscope  from  affording  mucb  infor- 
mation as  to  the  state  of  the  parts  at  the  fundus  of  the 
eye.  This  must  be  estimated  partly  by  the  general 
appearance  of  the  structures  which  can  be  seen,  but 
chiefly  by  an  accurate  examination  of  the  amount  of 
sight  and  the  extent  of  the  field  of  vision.  During  the 
inflammatory  attacks,  the  tension  of  the  globe  is  apt  to  be 
greatly  increased,  but  in  the  later  stages  of  the  disease 
the  eye  becomes  soft  from  atrophy  of  the  sti'uctures 
within  it. 

2nd.  CHOBOIDO-IRITIS  is  an  inflammation  which 
commences  in  the  choroid,  and  afterwards  extends  to  the 
iris.  It  is  a  more  severe  affection  than  the  preceding,  and 
less  amenable  to  treatment. 

Symptoms. — The  early  symptoms  arc  failing  sight,  a 
slightly  dilated  and  sluggish  pupil,  and  turbidity  of  the 
vitreous.  There  is  nothing  in  the  external  appearance 
of  the  eye  to  account  for  the  great  impairment  of  sight. 
The  disease  at  this  stage  is  confiued  to  the  choroid,  hut 
after  a  time  it  gradually  extends  itself  to  the  iris,  and 
symptoms  of  a  low  form  of  iritis  are  developed.  The 
iritic  symptoms  are  of  a  subacute  form,  and  very  insi- 
dious "in  their  prosfress.  They  are  usually  accompanied 
■with  some  irritability  and  redness  of  the  eye,  especially 
in  the  ciliary  region .  The  impairment  of  sight  steadily 
increases,  the  field  of  vision  becomes  couti-acted,  and  per- 
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tious  of  it  are  occasionally  destroyed  either  from  partial 
detachments  of  the  retina,  or  from  patches  of  atrophy  of 
both  the  choroid  and  retina.  The  tension  of  the  globe  as 
a  rule  remains  unaltered,  until  during  the  later  stages  of 
the  disease,  when  atrophic  changes  in  the  recently  in- 
flamed structures  cause  the  eye  to  become  soft. 

The  Prognosis  of  irido-choroiditis  is  more  favourable 
than  that  of  choroido-iritis.  In  the  former  the  defect  of 
sight  may  be  chiefly  due  to  the  central  opacity  of  the  lens 
capsule,  the  vitreous  being  still  clear,  and  the  choroid  but 
little  affected.  When  such  is  the  case,  there  is  a  good 
prospect  of  the  eye  luider  proper  treatment  regaining 
useful  vision.  In  choroido-iritis  the  impairment  of  -vdsion 
is  usually  great,  and  clearly  dependent  on  changes  at  the 
fundus  of  the  eye.  The  most  hopeful  cases  are  those  in 
■which  there  is  a  fair  field  of  vision,  with  an  ability  to  read 
large  type,  and  with  the  globe  of  the  normal  tension. 
When  the  _  eye  is  soft,  the  field  much  contracted,  and 
there  remains  only  an  imperfect  perception  of  light,  the 
prognosis  is  very  bad,  for  no  benefit  will  bo  derived  by 
any  operative  procedure. 

Treatment.  —  Althongh  both  irido-choroiditis  and 
choroido-iritis  may  arise  from  many  causes,  yet  a  largo 
number  of  the  cases  are  dependent  on  syphilis.  A 
careful  inquiry  should  therefore  be  alv/ays  made  into 
the  previous  history  of  the  patient,  as  if  a  syphilitic 
taint  can  be  discovered,  it  forms  a  good  ground  upon 
which  to  found  the  treatment,  and  the  prognosis  is 
more  favourable  than  when  the  source  of  the  disease 
cannot  be  traced.  If  syi^hilis  is  the  probable  cause,  the 
treatment  recommended  for  EETiNrris  Syphilitica  should 
be  followed.  If,  however,  the  source  of  the  inflammation 
should  be  due  to  a  rheumatic  diathesis,  the  treatment 
advised  for  Rueumatic  Ikitis,  page  87,  should  be  adopted. 
No  permanent  benefit,  however,  will  be  gained  by  the 
mere  use  of  medicines,  and  soothing  applications  to  the 
eye;  so  long  as  the  iris  remains  tied  down  to  the  lens 
capsule,  and  the  communication  between  the  anterior  and 
posterior  chambers  is  destroyed,  recurrences  of  the  inflam- 
mation are  liable  to  occur.  As  soon,  therefore,  as  the  eye 
has  become  free  from  active  irritation  an  iridectomy 
should  be  performed  :  firstly,  with  the  object  of  restoring 
the  channel  through  the  pupil  between  the  anterior  and 
posterior  chambers;  and,  secondly,  for  the  purpose  of 
making  an  artificial  pupil,  and  exposing  a  portion  of 
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transparent  lens  and  capsule,  through  which  the  patient 
may  have  better  vision.  There  are  several  difficulties 
which  beset  the  operation  of  iridectomy  in  these  cases. 

a.  From  the  shallowness  of  the  anterior  chamber,  owing 
to  the  iris  being  pressed  forwards  towards  the  cornea,  it 
is  often  unsafe  to  use  the  triangular- shaped  iridectomy 
knife._  In  such  cases  Graefe's  cataract  knife  should  be 
used  in  the  manner  recommended  in  "  the  operation  of 
iridectomy,"  page  99. 

p.  In  drawing  out  the  portion  of  iris  through  the  wound, 
previous  to  excising  it,  the  pupillary  border  which  is 
adherent  to  the  lens  capsule  often  becomes  detached,  and 
remains  in  situ.  No  attempt  should  be  afterwards  made 
to  get  it  away,  as  it  in  no  way  interferes  with  the  good 
effect  of  the  operation. 

7.  The  iris  may  be  so  rotten  and  have  formed  such 
broad  adhesions  between  its  posterior  surface  and  the 
lens  capsule,  that  there  may  be  difficulty  in  drawing  out 
a  portion  of  it  with  the  forceps  ;  or,  after  tlie  iridectomy 
has  been  completed,  the  sight  may  be  in  no  way  improved, 
owing  to  the  exposed  lens  capsule  being  covered  with 
uvea.  In  such  cases  it  is  generally  advisable  to  remove 
-  the  lens  at  a  future  operation. 

5.  The  pupillary  border  of  the  iris  is  often  so  firmly 
adherent  to  the  capsule  of  the  lens  that,  in  drawing  out 
the  portion  of  iris  previous  to  excising  it,  the  lens  capsule 
is  torn.  As  a  consequence  of  this  accident,  which  is 
absolutely  unavoidable,  cataract  follows. 

SYJIPATHETIC  OPHTHALMIA 

Is  a  peculiar  inflammation  of  one  eye,  excited  by  some 
special  irritation  in  the  other. 

Thei-e  are  two  forms  of  sympathetic  ophthalmia. 

The  lirst,  from  being  the  slighter  of  the  two,  may  be 
called  sympathetic  irritation. 

The  second  is  the  severe  disease  now  so  well  known  by 
the  name  of  sympathetic  ophthalmia. 

SYMPATHETIC  IRRITATION  consists  of  attacks 
of  extreme  irritability  of  the  sound  eye,  which  may  come 
on  whenever  the  lost  or  injured  one  becomes  inflamed. 
There  is  a  slight  indistinctness  of  vision,  the  objects  seem 
to  dance  about,  and  reading  tires  the  eye.  The  patient 
may  bo  able  to  read  No.  1  of  Jaeger,  and  to  sec  distant 


SYMPATHETIC  OPHTHALJIIA. 


Ill 


figures  rightly,  but  he  cannot  do  so  for  any  length  of  time, 
the  effort  of  accommodation  soon  fails,  and  tlie  eye  be- 
comes fagged.  Daring  the  attack  the  eye  is  slightly 
reddened,  watery,  and  irritable  :  occasionally  it  is  painful ; 
the  jDatient  has  neuralgic  shootings  in  it,  and  this  may 
then  be  the  symptom  which  gives  the  greatest  trouble. 
The  attack  generally  lasts  for  some  days,  or  it  may  even 
continue  for  one  or  two  weeks,  and  then  gradually  cease  ; 
the  recovery  being  frequently  coincident  with  the  cessation 
of  the  irritation  in  the  injured  eye. 

The  points  in  which  sympathetic  irritation  diifer  from 
sympathetic  ophthalmia  are — 

1.  Although  the  eye  may  be  subjected  to  frequent 
recurrences  of  the  attacks,  yet  no  fibrinous  effusions 
nor  disorganizing  changes  of  its  different  tissues  take 
place. 

2.  The  excision  of  the  lost  or  injured  eye  at  once  arrests 
the  disease.  All  sympathetic  irritation  ceases  when  the 
cause  which  gave  rise  to  it  is  removed. 

SYMPATHETIC  OPHTHALMIA  is  essentially  an 
:  adhesive  or  fibrmous  inflammation.    Seldom  if  ever  does 

an  eye  with  sympathetic  inflammation  suppurate.  Its 
■tendency  is  to  rapid  plastic  effusions,  which  soon  become 
.  organized  _  and  incapable  of  absorption— blending  the 
'  different  tissues  together,  impairing  their  textures,  and 
'  destroying  their  functions.    The  eye  is  generally  attacked 

by  the  disease  without  having  pain  as  a  warning.  The 
:  mflammation  often  creeps  on  unheeded  by  the  patient, 
:  and  the  first  symptom  which  frequently  draws  the  atten- 
;  tion  to  the  apparently  sound  eye  is  a  slight  defect  in  its 

ability  to  define  clearly,  and  a  general  pinkiness  of  the 
-  globe.    In  children  I  have  seen  the  disease  thoroughly 

established  before  they  have  been  brought  for  advice 

•  simply  from  the  fact  that  the  absence  of  pain  induced 
:  the  parents  to  think  lightly  of  the  affection.  When  once 
:  fairly  started,  sympathetic  ophthalmia  is  very  difficult  to 

•  subdue,  and  even  when  arrested  it  is  liable  to  frequent 
I  recurrence. 

The  peculiar  tendency  of  this  sympathetic  inflammation 
tto  cause  rapid  effusion  of  lymph  is  manifested  from  the 
^very  commencement  of  the  disease.  In  the  earliest  stao'e 
i there  are  usually  spotty  deposits  of  lymph  on  the  inner 
:sui  ace  of  the  cornea;  then  follows  a  plastic  inflammation 
cot  the  iris,  which  binds  the  pupil  by  adhesions  to  the  an- 
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tevior  capaule  of  the  lenp,  aud  which  rapidly  extends  to 
the  ciliary  processes,  the  choroid  aud  the  vitreous.  The 
lym])h  is  not  deposited  ou  the  surface  iu  nodules,  as  iu 
syphilitic  iritis,  but  it  occurs  as  au  infiltration  invading 
the  very  texture  of  the  iris,  ciliary  processes,  and  choroid. 
In  the  synechia3  which  are  formed,  it  is  not  simply  the 
pupillary  margin,  but  the  whole  posterior  surface  of  the 
iris  which  contracts  adhesions  to  the  capsule  of  the  lens, 
so  that  if  at  a  future  period  an  attempt  be  made  to  form 
an  artificial  pupil  by  tearing  away  a  portion  of  the  iris, 
the  exposed  part  of  the  lens  capsule  will  be  found  covered 
with  uvea,  indicating  exactly  the  extent  of  adhesion 
which  had  existed  between  it  aud  the  posterior  surface  of 
the  iris. 

Early  in  the  disease  when  the  iris  is  saturated  with 
lymph,  it  is  soft  aud  rotten  ;  but  at  a  later  date  when  all 
the  acute  symptoms  have  passed  away,  the  iris  has  become 
completely  changed  in  its  texture  ;  it  is  excessively  tough, 
has  lost  all  its  elasticity,  and  is  converted  into  a  dense 
fibrous  membrane. 

The  Causes  of  Sympathetic  Ophthalmia  are— 

1.  Wounds  of  the  eye,  and  especially  those  which  in- 
volve the  ciliary  region  or  that  part  which  extends  for 
about  one-eighth  of  an  inch  backwards  from  around  the 
cornea,  a  space  in  which  lie  the  ciliary  muscle  and  ciliarj' 
processes  ;  and  wounds,  and  near  the  margin  of  the  cornea 
iu  which  there  is  an  entanglement  of  iris. 

2.  The  lodgment  of  foreign  bodies  within  the  globe. 

3.  The  irritation  excited  by  degenerative  _  changes 
taking  place  in  eyes  already  lost  either  by  injury  or 
disease. 

Sympathetic  ophthalmia  is  seldom,  if  ever,  excited  by  a 
suppurative  inflammation  of  one  eye.  This  fact  was 
noticed  by  the  late  Von  Graefe,  and  my  own  experience 
accords  with  it.  If,  however,  a  foreign  body  is  within  tlie 
globe,  suppuration  does  not  lessen  the  danger  which  its 
jiresence  in  the  stump  will  keep  up. 

The  age  of  the  patient  has  a  remarkable  in- 
fluence on  this  disease.— The  young  are  much  more 
prone  to  it  than  the  old,  and  it  runs  its  course  more 
ra]iidly  in  the  child  or  the  young  adult  than  it  does  in  the 
middle-aged  or  the  old. 

The  period  at  which  sympathetic  ophthalmia 
may  come  on  after  an  injm'y.— It  is  difficult  to  assign 
any  date  at  which  sympathetic  ophthalmiamaybcexpected, 
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or  after  which  tho  sounci  eye  may  be  conRidered  as  safe. 
So  loDg  as  the  irritatiou  ])rimarily  excited  by  the  injury 
continues,  the  sound  eye  may  syiupatliize.  The  risk  can- 
not be  said  to  have  passed  away  until  the  injured  eye  has 
quite  recovered;  the  sclerotic  must  have  regained  its  nor- 
mal whiteness,  and  all  photophobia  and  lachrymatiou 
have  ceased. 

It  the  injury  is  from  a  foreirpi  Jjodi/  ivithin  the  eye  the 
sound  eye  may  become  sympathetically  affected  at  any 
■  time,  and  after  the  lapse  of  any  number  ot  years. 
_  Bymptoms.— In  the  first  stage  of  the  attack  the  eye  is 
)  irritable  and  abnormally  sensitive  to  light  ;  there  is  some 
lachrymatiou,  and  the  conjunctiva  is  a  little  injected; 
:  there  are  usually  spotty  deposits  of  lymiDh  on  the  iuiier  sur- 
;  face  of  the  cornea  (corneitis  punctata),  sometimes  only  to 
I  be  detected  by  looking  at  the  cornea  with  a  lens ;  and  the 
ipupil^  IS  decidedly  sluggish  in  its  action;  the  power  of 
liocusmg  the  eye  for  near  objects  is  diminished;  and  the 
1  patient  is  unable  to  maintain  a  prolonged  accommodative 
effort.    Ecadmg  quickly  induces  fatigue,  the  words  be- 
come confused,  blurred,  and  at  last  indistinguishable.  A 

Fig.  23. 


I'lg.  2.5  i-cprcsonts,  as  well  as  an  oiif?raviiig  can, 
the  appe.anuico  of  au  cyo  suffering  from  .syiupa- 
tlietic  ophthalmia.  It  was  drawu  from  a  young 
man,  rot  eightcou,  a  ghass-blower,  who  had  lost 
his  loft  oyo  from  an  injury  he  received  ten  months 
l^reviously. 


;few  minutes'  rest  and  the  eye  can  resume  its  work,  but  tho 
-same  symptoms  shortly  reappear  and  oblige  it  to  desist 
.At  this  stage  of  the  disease  there  is  generally  no  pain  not 
•■■even  sufficient  to  draw  proper  attention  to  the  eye  ' 


114 


DISEASES  OF  THE  IRIS. 


lu  the  second  star/e  of  the  disease  fibrinons  exudations  take 
place  within  the  eye,  and  lymph  is  effused  in  large  quan- 
tities as  an  infiltration  into  the  different  tissues  involved 
in  the  inflammation  ;  the  pupillary  area  of  the  capsule  oi 
the  lens  is  covered  and  the  iris  almost  soaked  with  it. 
This  exudation  rapidly  becomes  organized,  and  contracts 
firm  adhesions  between  the  whole  posterior  surface  of  the 
iris  and  the  lens  capsule.  If  atropine  be  dropped  into  the 
eye,  the  pupil  is  cither  not  affected  by  it,  or  it  dilates  only 
slightly,  irregularly,  and  partially.  The  aqueous  becomes 
serous,  and  the  striatiou  of  the  iris,  at  first  indistinct,  is 
afterwards  completely  lost. 

The  tliird  stage  of  the  disease  is  characterized  by  in- 
creased tension  of  the  globe,  and  this  condition  is  generaUy 
associated  luitU pain,  oite^itimesYerj  severe,  and  sufficient 
to  muke  the  patient  wiUing  to  submit  to  any  means  sug- 
gested for  his  relief.  The  increase  of  tension  may  come 
on  at  any  time  after  the  inflammatory  exudations  within 
the  eye  have  commenced,  and  may  continue  during  many 
months,  or  even  last  beyond  a  year.  If  the  disease  runs 
on  the  vitreous  atrophies,  loses  consistence,  and  diminishes 
in  bulk  ;  and  with  these  changes  the  increase  of  tension 
subsides,  and  the  eye  gradually  becomes  softer  than  nor- 
mal, and  sinks  to— T  2  or  3.  As  the  atrophy  of  the 
vitreous  proceeds,  the  retina  is  deprived  of  its  normal 
support,  and  falling  forward,  becomes  partly  or  completely 
detached. 

The  increased  tension  of  the  eye  combined  with  the 
inflammatory  changes  in  the  ciliary  region  sometimes 
lead  to  a  thinning  of  the  sclerotic  around  the  cornea,  and 
to  ciliary  staphyloma.  I  have  seen  several  such  cases, 
and  they  have  generally  been  painful  eyes.        _  _ 

Treatment— In  the  treatment  of  sympathetic  mflam- 
mation  of  the  eye,  we  must  consider — 

1.  How  to  arrest  the  progress  of  the  disease.  _ 

2.  How  to  proceed  when  the  injured  eye  still  retains 
some  useful  sight. 

3.  The  general  constitution!  and localtreatment m  each 
of  the  three  stages  of  the  affection. 

1.  How  to  arrest  the  progress  of  the  disease.— 
If  the  sympathetic  inflammation  of  ouc  eye  is  dependent 
on  injury  to  the  other,  and  it  is  clear  that  the  wounded 
eye  is  irreparably  blind  ;  or  if  the  exciting  cause  of  the 
mischief  proceeds  from  a  previously  lost  eye  becoming  in- 
flamed, then  there  cannot  be  a  moment's  hesitation  about 
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the  propriety  of  at  once  extirpating  the  injured,  or  the 
-  diseased,  eye. 

The  importance  of  removing  at  an  early  period  an  eye 
which  has  been  so  injured  as  to  be  useless,  and  which  is 
I  exciting  or  is  likely  to  excite  irritation  in  the  other ;  or 
I  the  inflamed  remnant  of  a  lost  eye  which  is  acting  as  an 
i irritant,  cannot  be  exaggerated;  for_  though  in  tho  vcrij 
■.earhj  stage  of  sympathetic  ophthalmia  the  removal  of  tho 
cause  of' irritation  will  frequently  induce  its  subsidence, 
yet  when  the  disease  has  thoroughly  taken  hold  of  the 
-sound  eye,  even  the  removal  of  the  lost  one  will  rarely 
larrest  its  progress.  My  own  experience  leads  me  to  believe 
•  that  if  an  injured  eye  be  excised  before  symptoms  of  irri- 
•tation  occur  in  the  other  eye,  then  the  sound  eye  is  s;ife 
:from  sympathetic  ophthalmia.    There  may  be  exceptions 
tto  this  rule,  but  I  believe  they  are  very  few. 

•2.  How  to  proceed  if  the  injured  eye  still  re- 
I  ttains  some  useful  sight. — On  several  occasions  I  have 
;  ssecn  the  sound  eye  destroyed  by  sympathetic  ophthalmia, 
I  while  the  injured  eye  has  ultimately  so  recovered  that 
I  vaiscful  sight  has  been  restored  to  it,  and  the  patient  has 
i  Ibeen  able  to  get  about  without  assistance.    As  the  re- 
innoval  of  the  iujured  eye  will  probably  not  arrest  the 
i  siympathetic  ophthalmia,  and  especially  if  plastic  exuda- 
Itiionshave  commenced,  the  conclusion  at  which  I  have 
iirrived  is,  that  if  sympathetic  ophthalmia  be  established, 
;:.he  injured  eye  should  not  be  removed  if  it  retains  any 
;iiseful  sight. 

3.  General  constitutional  and  local  treatment.— 

y.n  the  carhj  stajjo  of  the  disease  absolute  rest  to  the  eyes 
-s  imperatively  demanded;  all  reading,  writing,  or  hne 
V vork  of  any  kind,  must  be  forbidden  ;  when  at  home  the 
■oom  should  be  kept  darkened,  and  when  out,  dark  neu- 
■ral-tinted  glass  goggles  should  be  worn.  It  is  impossible 
0  overrate  the  importance  of  keeping  the  patient  for  a  long 
•leriod  in  a  very  subdued  light ;  it  affords  the  best  hope 
:  f  success,  and  places  the  eyes  in  a  position  to  receive 
iiaost  favourably  the  influence  of  any  other  treatment 
I'yhich  may  be  adoi^ted.    However  well  the  patient  may 
rrogress,  the  order  to  rest  the  eyes  and  abstain  from  work 
nhould  not  be  rescinded  for  at  least  from  six  to  eight 
Months.    The  disease  is  very  recurrent  in  its  nature,  and 
hie  too  soon  exposing  the  eyes  to  the  stimulus  of  strouf 
gght  will  increase  tlie  chances  of  relapse. 
During  this  stage  mercurial  inunction  into  the  temple 
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■with  the  ungnent.  hydrarg.,  or  the  hydrarg.  oleat.,  5 
j)er  cent.  c.  morphia  every  night  may  be  tried  and  con- 
tinued for  two  or  three  months,  care  being  taken  to  avoid 
salivation  by  diminishing  or  omitting  the  rubbing  in  for 
a  few  days  as  required.  The  patient  should  be  well  fed, 
as  the  disease  is  very  de^Dressing,  and  quinine  in  one-  or  two- 
grain  doses,  according  to  the  age  of  the  patient,  combined 
with  extract  of  belladonna,  or  bark  with  belladonna, 
(F.  140)  should  be  given.  From  the  use  of  iodide  of 
potassium  and  perchloride  of  mercury,  both  of  them 
favourite  medicines  in  the  treatment  of  irido-choroiditis, 
1  ha.ve  never  known  the  slightest  benefit. 

Local  applications. — A  weak  solution  of  atropine 
(F.  15)  may  be  dropped  into  the  eye  three  or  four  times 
a  day,  or  the  belladonna  lotion  (F.  40)  may  be  frequently 
used.  In  the  later  stage  of  the  disease,  wlieu  the  whole  pos- 
terior surface  of  the  iris  is  adherent  to  the  capsule  of  the 
lens,  I  believe  that  all  mydriatics  do  harm  by  stimulating 
the  dilating  fibres  of  the  iris  to  contract  when  from  the  ad- 
hesion of  the  iris  to  the  lens-capsule  they  cannot  act. 
Mydriatics  also  favour  the  development  of  the  state  of  in- 
creased tension  which  irsually  comes  on  at  a  later  period 
of  the  disease. 

In  the  second  star/e  of  the  disease,  when  the  union  be- 
twean  the  iris  and  lens-capsule  has  been  effected,  but  after 
the  acnte  symptoms  have  subsided  and  the  eye  is  quiet, 
it  is  a  question  whether  an  operation  may  be  attempted 
to  improve  the  sight.  My  opinion  is  that  if  the  sight  is 
sufficient  for  immediate  requirements,  and  will  enable  the 
patient  to  walk  aboxit  without  assistance,  the  eye  should 
be  left  alone.  It  is  the  only  eye,  and  operations  on  eyes 
sympathetically  inflamed  are  so  unfavourable,  that  it  is 
better  to  let  the  patient  enjoy  the  sight  he  has,  rather 
than  to  risk  the  loss  of  it  with  the  prospect  only  of  a 
slight  improvement. 

If,  however,  the  sight  is  so  defective  as  to  be  almost 
useless,  and  there  is  a  fair  field  of  vision,  then  an  attempt 
should  be  made  to  improve  it  by  an  operation,  but  no 
operation  should  be  performed  whilst  the  eye  is  inflamed. 
The  objects  to  be  attained  are,  the  formation  of  a  new 
pupil  and  the  extraction  of  the  lens.  There  arc  very  few 
eyes  which  have  siiffered  from  sympathetic  ophthalmia 
in  which  an  artificial  pupil  can  be  satisfactorily  made 
without  at  the  same  time  removing  the  lens.  The  iris  has 
become  so  changed  in  structure,  and  so  adherent  to  the 
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lens-capsule,  tliat  it  is  difficult  aud  often  impossible  to 
perform  an  iridectomy  ;  and  even  when  this  can  be  accom- 
plished, it  usually  fails  to  benefit  the  sight,  from  the  ex- 
posed capsule  of  the  lens  being  coated  with  adherent  uvea. 
It  is  therefore  generally  advisable  to  endeavour  to  remove  a 
portion  of  iris  and  to  extract  the  lens  in  the  one  operation: — • 
First,  make  a  section  of  the  cornea  with  a  narrow  Graefe's 
cataract  knife,  then,  if  possible,  remove  a  portion  of  iris  ; 
but  failing  to  accomplish  this,  tear  open  the  pupil  and 
through  the  capsule  of  the  lens  with  a  cystotome ;  or  if  this 
be  insufficient,  remove  a  portion  of  iris  and  the  adherent 
lens-capsule  with  a  pair  of  iris  scissors ;  and,  lastly,  with  a 
little  pressure  on  the  globe  with  the  back  of  the  curette 
cause  the  escape  of  the  lens  through  the  corneal  wound. 
This  operation  may  generally  be  accomplished  without  the 
loss  of  any  vitreous,  and  the  eye  will  usually  recover  from 
its  effects  well,  but  the  pupil  will  probably  again  become 
closed.  Another  operation  will  afterwards' be  required 
for  the  formation  of  a  new  pupil. 

The  extraction  of  the  lens  seems  to  exert  a  beneficial 
influence  on  the  eye,  as  after  it  has  recovered  from  the 
effects  of  the  operation,  it  is  much  less  disposed  than  it 
was  before  to  a  recurrence  of  the  inflammation. 

In  the  third  stage  of  the  disease,  when  there  is  an  in- 
creased tension  of  the  eye,  active  treatment  is  necessary. 
]f  the  state  of  tension  be  long  continued  the  little  sight 
that  is  left  soon  vanishes  ;  and  relief  also  is  required  for 
the  pain  which  so  frequently  accompanies  the  tension. 
An  attempt  to  do  an  iridectomy  I  have  always  found 
unsuccessful.  In  these  cases  sclerotomy  is  the  better 
operation.  A  narrow  Graefe's  knife  is  to  be  made  to 
pierce  the  sclerotic  just  external  to  the  corn eo- sclerotic 
junction,  and  to  be  directed  across  the  front  of  the  iris  to 
a  corresponding  point  oti  the  opposite  side.  After  slight 
cutting,  so  as  to  make  the  section  a  little  broader  than 
the  breadth  of  the  blade,  the  knife  is  to  be  withdrawn, 
leaving  a  wide  bridge  between  tlie  sections.  I  have  per- 
formed sclerotomy  in  sym]>athetic  ophthalmia  where  there 
has  been  great  pain  associated  with  increased  tension ; 
and  in  cases  where  there  have  been  pain,  tension  and 
cdiary  staphyloma,  and  with  very  good  results. 
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GLAtrcOMA  is  a  disease  which  is  charactei-ized  Ijy  an 
increased  tension  of  the  globe,  impairment  of  the  field  of 
vision,  and  fading  sight. 

There  are  four  forms  of  this  disease  : — 

1.  The  acnte  and  snhacute  inflammatory. 

2.  The  chronic  or  simple. 

3.  The  intermittent. 

4.  The  consecutive  or  secondar3\ 

The  progress  of  each  differs,  but  if  uninterrupted  by 
treatment  the  end  is  the  same— sooner  or  later  irreparable 
blindness. 

To  ascertain  the  tension  of  the  globe.— See  page 
129. 

The  impairment  of  the  field  of  vision  m  glaucoma 
is  very  great.  It  usually  commences  at  the  inner  or  nasal 
side,  at  which  part  it  is  sometimes  completely  wanting. 
In  some  cases  the  field  is  simply  contracted,  and  this 
occasionally  goes  on  to  such  an  extent  that  the  patient 
will  describe  his  limitation  of  vision  "  as  if  he  were  look- 
ing through  a  tulie."  In  other  cases  portions  of  the  field 
are  completely  obliterated,  so  that  in  certain  directions 
the  eye  is  blind.  .  . 

To  determine  and  map  out  the  field  of  vision. 
(See  Article  on  this  subject.) 

Glaucoma  is  a  disease  of  advanced  life,  the  large 
majority  of  the  cases  being  in  patients  over  forty-five 
years  of  age.  There  are,  however,  exceptional  instances 
in  which  it  has  occurred  at  a  much  earlier  date.  Glaucoma 
may  be  idiopathic,  that  is,  it  may  develop  itself  m  an  eye 
without  any  apparent  cause ;  or  it  may  be  dependent  on 
an  injury,  or  on  some  form  of  inflammation  of  the  eye  to 
which  it  is  secondary. 

The  advent  of  an  attack  of  acute  glaucoma  seems  to  be 
sometimes  due  to  a  sudden  mental  shock  occurrmg  to  a 
person  already  depressed,  and  with  eyes  probably  predis- 
posed to  the  disease.  Thus,  I  have  on  several  occasions 
seen  it  come  on  after  severe  afllictiou  caused  by  the  deatli 
of  near  relations,  or  by  great  pecuniary  loss.  lu  one 
case  which  came  under  my  notice,  a  sudden  inght  in  a 
patient  exhausted  by  night- watching  apparently  induc3d 
the  disease.  The  patient,  a  nurse,  had  from  sheer  fatigue 
fallen  asleep  by  the  bedside  of  the  patient  she  was  watch- 
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ing,  when  she  was  sudclenly  awoke  in  the  night  by  the 
snapping  of  the  sash  cord,  and  the  sudden  falhng  of  the 
window.  Within  a  few  hours  she  had  an  attack  of  acute 
glaucoma.  Patients  who  have  suffered  from  gout  or  from 
disorders  of  the  digestive  system  have  been  supposed  to 
be  specially  liable  to  glaucoma,  but  this  has  not  been 
satisfactorily  proved.  Both  eyes  may  be  simultaneously 
involved  ;  but  it  is  more  usual  for  one  to  be  first  affected, 
and  for  the  disease  to  follow  in  the  other  after  a  varying 
interval.  When  one  eye  has  suffered  from  glaucoma  the 
other  is  specially  liable  to  be  attacked. 
The  premonitory  symptoms  of  glaucoma  are— 

1.  Rapidly  increasing  presbyopia,  the  patient 
finding  it  necessary  to  frec[uently  change  his  convex 
glasses  for  stronger  ones  on  account  of  his  defect  of  sight 
increasing. 

2.  Periodic  obscurations,  sudden  dimness,  varying 
in  degree  and  lasting  from  a  few  minutes  to  several  hours. 

3.  Halos  or  rainbows  around  the  candle  or  any  other 
light  is  a  frequent  symptom,  and  one  which  generally 
draws  the  patient's  attention  to  his  eye. 

4.  Diminution  of  the  field  of  vision  and  fading 
sight. 

6.  A  gradual  increasing  hardness  of  the  globe. 

Such  are  the  warning  symptoms  of  glaucoma,  but  they 
may  be  all  so  slight,  or  may  make  their  appearances  so 
slowly  that  they  may  be  \;nheeded,  and  this  is  especially 
the  case  if  one  eye  only  is  affected. 

1.  ACTJTE  INFIiAMMATORY  GLATTCOlVtA  is  gene- 
rally sudden  in  its  attack,  occurring  usually  in  eyes  which 
have  had  premonitory  symptoms,  though  they  may  not 
have  been  appreciated  by  the  patient;  or  it  may  super- 
vene on  the  simple  form  of  the  disease,  the  chronic 
glaucoma  rapidly  and  suddenly  assuming  the  acute  m- 
flammatory  type. 

Symptoms. — The  eye  exhibits  all  the  external  mani- 
festations of  great  internal  congestion  and  acute  inHam- 
matory  action.  There  is  distension  of  the  ciliary  vessels, 
both  of  the  viens  which  emerge  through  the  sclerotic  in 
front  of  the  insertion  of  the  recti,  and  of  the  zone  of 
arteries  around  the  cornea ;  occasionally  there  is  also 
chemosis  of  the  conjunctiva.  The  anterior  chamber  ig 
diminished  in  size,  sometimes  to  such  a  degree  as  to 
In-ing  the  iris  almost  into  contact  with  the  cornea;  the 
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pupil  is  dilated  and  either  very  sluggish  or  completely 
inactive.  The  patient  sees  rainbows  or  halos  of  bright- 
coloured  light  around  the  candle  or  gaslights.  The 
field  of  vision  is  diminished,  or  parts  of  it  are  obHterated. 
The  sight  is  greatly  impaired,  and  is  rapidly  getting 
worse ;  in  a  few  hours  it  may  be  so  reduced  as  to  be 
able  only  to  distinguish  No.  XX.  or  to  count  fingers. 
The  tension  of  the  globe  is  increased  from  T  1  to  T  3,  or 
stony  hardness.  The  jjain  is  usually  most  severe,  often- 
times of  an  almost  maddening  character.  There  is  a 
sense  of  aching  and  tightness  of  the  globe,  with  pain 
extending  around  the  orbit,  along  the  side  of  the  head, 
and  down  the  nose,  but  the  most  acute  agony  is  often 
referred  to  the  back  of  the  head.  This  is  usually  accom- 
panied with  severe  vomiting,  so  as  to  give  to  the 
symptoms  an  aspect  of  a  bad  bilious  attack,  for  which, 
indeed,  it  is  unfortunately  too  often  mistaken. 

Examined  ivith  the  Ophthalmoscope  the  vitreous  may 
be  so  turbid  as  to  pi'event  the  fundus  from  being  seen ; 
but  if  the  hamours  are  still  sufficiently  clear,  there 
will  be  found  cupping  of  the  optic  nerve ;  pulsation 
of  the  retinal  arteries,  either  spontaneous,  or  produced 
by  the  slightest  pressure  on  the  globe ;  and  a  dilated 
and  tortuous  condition  of  the  retinal  veins.  Small 
blood  spots  will  be  often  seen  scattered  at  different 
XDarts  of  the  retina.  They  are  the  result  of  capillary 
ha3morrhages,  which  take  place  in  most  cases  of  the 
acute,  and  in  many  of  the  chronic  glaucoma.  Filmy 
blood  clots  are  also  often  found  in  the  vitreous. 

The  Characteristics  of  a  Glaucomatous  Cup. — 
The  glaucomatous  cup  involves  the  whole  optic  disc  : 
its  margin  is  abrupt,  sharp,  and  sometimes  excavated, 
overlapping  the  cup,  and  the  vessels  as  they  curl  over  its 
edge  appear  to  be  either  interrupted  or  distorted.  If  the 
excavation  is  deep,  the  continuity  of  the  vessels,  as  they 
ascend  the  side  of  the  cup  and  mount  over  its  edge, 
seems  to  be  lost,  and  the  vessels  look  as  if  they  were  in- 
terrupted or  broken  in  their  course  ;  ^^■hilst  if  the  cupping 
of  the  nerve  is  shallow  the  vessels  a]-)pear  bent  or  dis- 
torted as  they  pass  over  its  edge.  The  optic  disc  is 
encircled  by  a  light- coloured  zone.  This  is  caused  by  the 
edge  of  the  sclerotic  ring  shining  through  a  rim  of  atro- 
phied choroid,  and  it  is  best  seen  in  those  cases  where  the 
excavation  is  deepest.  The  central  portion  of  the  papilla 
has  often  a  peculiar  bluish-groy  tinge  which  increases  in 
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intensity  towards  the  circumference  of  the  nerve.  So 
deceptive  is  the  appearance  of  a  deeply  excavated  nerve 
that  it  resembles  more  the  prominence  of  a  sphere  than 
the  hollow  of  a  cup.  The  cjlaucomatous  excavation  is 
perfectly  distinct  from  what  is  termed  the  pliyswlogical 

The  physiological  cup  is  simply  a  shallow  depres- 
sion confined  to  the  centre  of  the  optic  disc,  in  the  site 
where  the  retinal  vessels  pass ;  it  looks  white  and  glisten- 
ing, and  its  sides  are  usually  bevelled  or  sloping;  it 
varies  greatly  in  size,  but  it  is  surrounded  by  healthy 
looking  nerve  structure ;  it  is  congenital,  and  has  no  un- 
favourable omen.  In  addition  to  these  two,  there  is  a 
third  form  of  excavation  of  the  disc  produced  by  atrophy 
of  the  optic  nerve.    (See  Athophy  of  Optic  jSTehve.) 

Two  modifications  of  this  acute  form  of  glaucoma  should 
be  noticed.  A  subacute  in  which  all  the  symptoms  are 
diminished  in  intensity;  and  a  licemoirlmgic  form  in 
which  there  is  a  peculiar  tendency  to  retinal  htemorrhao-es 
and  in  which  bleeding  between  the  choroid  and  retina  will' 
sometimes  occur  immediately  the  tension  of  the  globe  is 
reheved  by  iridectomy. 

Results  of  Acute  Glaucoma.— The  vision  may  be 
reduced  to  a  mere  perception  of  large  objects  in  a  iew 
days,  or,  m  very  acute-cases,  as  in  the  "Glaucoma  ful- 
minans  of  Graefe,*  m  even  a  few  hours.    If  the  acute 
symptoms  subside,  and  some  of  the  lost  sight  is  regained 
the  eye  is  stdUeft  m  a  very  unhealthy  and  unsatisRictory 
state.    Ihe  sight  remains  impaired,  the  tension  of  the 
globe  will  generally  continue  too  great,  and  there  is  a  pro- 
babihty,  amounting  almost  to  a  certainty,  that  the  eye 
wi    sooner  or  later  be  subjected  to  another  attack  which 
will  stdl  further  damage  the  sight,  if  it  does  not  altoo-ethcr 
destroy  it.  _  After  one  or  more  of  these  acute  attacks 'the 
eye  will  driit  into  the  state  of  hopeless  blindness  which 
has  been  described  as  glaucoma  absolutum.    This  is  in 
fact,  the  last  stage  of  the  disease,  when  the  eye  is  irre- 
mediably blind,  and  when  all  hope  of  benefit  from  treat- 
ment has  passed     The  globe  is  of  stony  hardness,  the 
pupd  widely  ddated,  and  often  irregularly  so  ;  the  anterior 
chamber  is  so  shallow  that  the  iris  is  almost  in  contact 
with  the  cornea,  which  is  anresthetic  and  dull  in  appear 
auce,  having  lost  much  of  its  normal  lustre.  The  humours 
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are  turbid,  so  that  the  fundus  cannot  be  seen  ;  and  it  may 
be  that  the  lens  is  also  cataractous.  But,  in  addition,  the 
eye  is  often  subject  to  severe  pain,  which  is  either  constant 
or  so  frequently  recurring  as  to  destroy  sleep  and  impair 
health.  The  suffering  may  be  due  either  to  a  repetition 
of  the  acute  inflammatory  attacks,  which  continue  even 
though  the  eye  is  lost ;  or  to  the  irritation  which  is  excited 
by  degenerative  changes  taking  place  in  the  tissues  with- 
in the  globe. 

Treatment. — For  the  acute  inflammatory  glaucoma 
there  is  but  one  plan  of  treatment  which  holds  out  the 
promise  of  regaining  much  of  the  lost  sight,  and  at  the 
same  time  of  relieving  pain,  and  that  is  iridedomij .  The 
results  of  this  operation  in  acute  glaucoma  have  been 
most  briUiant;  its  curative  effect  is  now  an  estabhshed 
fact,  and  cannot  be  controverted  by  ignorance  or  preju- 
dice. I  prefer  iridectomy  to  sclerotomy  in  acute  glaucoma. 

To  Von  Graefe  is  to  be  ascribed  the  honour  of  having 
originated  the  operation,  and  the  thanks  of  all  who  are 
benefited  by  it  are  due  to  him.  The  effect  of  iridectomy 
is  to  relieve  tension,  and  the  symptoms  which  are  de- 
pendent on  it  at  once  begin  to  subside.  The  operation 
should  be  performed  as  soon  as  possible  after  the  acute 
symptoms  have  set  in,  as  every  hour  tends  to  diminish 
the  chances  of  recovery. 

For  the  eye  which  has  been  lost  by  glaucoma,  and  con- 
tinues painful,  or  is  liable  to  fi-equent  recurrence  of  in- 
flammation, the  best  treatment  is  excision.  Tlie  operation 
of  iridectomy  in  such  cases  generally  fails  to  give  relief. 

2.  CHRONIC,  or  SIMPLE  GLAUCOMA.— The  pro- 
curess of  this  disease  is  usually  unaccompanied  by  pam. 
It  may  involve  one  or  both  eyes ;  but  when  both  are 
affected,  it  is  generally  more  advanced  iu  one  eye  than  i:i 
the  other.  The  vision  gradually  fades,  aud  there  are 
occasional  obscurations  in  which  the  dimness  is  greatly 
increased— in  some  cases  almost  to  darkness ;  but  after  a 
varying  time  the  sight  is  regained.  The  patient  sees 
rainbo^vs  or  halos  of  coloured  light  around  the  candles. 
The  pupil  is  sluggish  and  more  dilated  than  normal,  i  he 
anterior  chamber  becomes  shallow,  and  the  li;}moui-3 
turbid.  The  tension  of  the  eye  is  increased  ;  and  tlie  held 
of  vision  is  contracted,  or  in  parts  lost.  These  symptoms 
may  steadily  progress,  with  occasional  remissions  or  ex- 
acerbations, until  all  sight  is  extinguished.  Frequently, 
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liowever,  an  acute  attack  supervenes,  and  alltlie  symptoms 
which  characterize  the  acute  inflammatory  glaucoma  are 
at  once  developed. 

Jiixamined  with  the  Ophthalmoscope  the  same 
appearances  are  presented  which  were  mentioned  in  the 
section  _oa  Acute  Glaucoma,  page  120— viz.,  cupping  of 
tlie  optic  disc  with  pulsation  of  the  retinal  arteries,  either 
spontaneous  or  produced  under  the  slightest  pressure  of 
the  fangers  on  the  globe  ;  undue  fulness  of  the  retinal 
veins ;  turbidity  of  the  vitreous,  and  occasionally  small 
extravasations  of  blood  on  the  retina. 

Treatment.— Iridectomy  affords  the  best  chance  for 
the  eye;  but  the  results  of  this  operation  in  the  chronic 
or  simple  glaucoma  are  not  nearly  so  favourable  as  when 
performed  for  the  acute  form  of  this  disease.  It  will 
generally  arrest  the  progress,  and  retain  for  the  patient 
the  vision  he  still  has,  but  it  will  often  fail  to  brino-  back 
the  sight  which  has  been  lost.  Still,  so  lono-  as  the  eyes 
possess  perception  of  light,  it  is  worth  performing  iridec- 
tomy, as  the  results  of  the  operation  will  often  far  exceed 
the  expectations,  and  especially  if  the  disease  has  been  of 
short  duration.  In  some  cases  which  have  been  under 
my  care,  where  the  vision  was  so  reduced  that  the  patients 
could  only  count  fingers,  I  have  been  gratified  by  such  a 
restoration  after  the  operation  as  has  enabled  them  to 
read  fair-sized  type,  such  as  from  No.  6  to  No.  10  of 
J  aeger. 

For  medicinal  treatment,  the  guttas  eserias  (F.  18) 
should  be  dropped  twice  daily  into  the  eye,  and  the  pil. 
sodfc  arseniatis  maybe  given  twice  daily.  When  there 
IS  pam  in  or  about  the  eye  the  crotou  chloral  (F.  78,  110) 
may  be  given  every  one  or  two  hours  until  relieved,  but 
tor  three  doses  only. 

The  cases  of  chronic  glaucoma  which  hold  out  the  best 
promise  of  success  are  those  in  which  the  field  of  vision  is 
still  entire,  and  where  the  disease  has  not  continued  lono- 
enough  to  produce  severe  atrophic  changes  in  the  optic 
nerve  and  retina. 

3.  INTEKMITTENT  GLAUCOMA.  -The  symptoms  in 
this  torm  ot  the  disease  are  not  continuous  ;  they  last  for 
a  variable  time,  and  then  there  is  a  distinct  intermission 
an  interval  of  freedom  from  the  glaucoma,  with  a  restora- 
tion of  sight  which  may  be  nearly,  if  not  quite,  equal  to 
that  enjoyed  previous  to  the  attack.     After  a  short 
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respite,  the  glaucomatous  symptoms  recur,  and  a^ain 
recede  in  a  similar  manner.  In  the  intervals  the  patient 
may  be  able  to  read  No.  1  of  Jaeger's  test  types  and  to 
see  distant  objects  well,  but  if  the  field  of  vision  be  care- 
fully taken,  it  will  generally  be  found  to  be  more  or  less 
contracted,  and  this  contraction  is  likely  to  increase 
with  the  recurrences  of  the  glaucoma.  In  these  cases 
there  is  usually  one  of  the  glaucomatous  symptoms 
specially  pronounced,  and  which  forms  the  predominant 
feature  during  the  attack.  In  some  patients  the  pro- 
minent symptom  is  the  temporary  obscuration  of  sight, 
which  may  vary  from  great  dimness  to  periods  of  almost 
complete  darkness;— in  others  there  is  only  an  indis- 
tinctness of  vision,  but  with  marked  halos  around  lights, 
and  with  some  pain  in  the  eye ;— in  all  there  is  an  in- 
crease of  tension  diiring  the  attack. 

These  recurrences  and  intermissions  may  extend  over 
many  months,  or  even  beyond  a  year  ;  but  my  experience 
is  that  sooner  or  later  they  will  be  followed  by  an  acute 
attack  of  glaucoma,  which,  if  not  arrested  in  time,  will 
destroy  sight. 

Treatment. — When  the  glaucomatous  symptoms  are 
not  very  marked,  and  the  recurrences  are  at  long  in- 
tervals, we  may  fairly  try  the  effects  of  drugs.  The 
guttas  eserias  (F.  18)  may  be  dropped  three  times  daily 
into  the  eye,  and  the  succus  conii  may  be  given  m  doses 
of  from  half  a  drachm  to  a  drachm,  combined  with  half- 
drachm  doses  of  the  tincture  of  yellow  cinchona  two  or 
three  times  a  day.  I  have  frequeatly  found  this  treat- 
ment beneficial.  .  . 

In  addition,  all  reading  and  close  application  ot  tbo_ 
eyes  should  be  avoided.  If,  however,  the  symptoms  oi 
glaucoma  are  pronounced,  and  the  attacks  frequent,  1 
would  strongly  urge  an  iridectomy,  and  without  delay. 
The  fact  that  the  patient  can  see  well  during  the  in- 
tervals is  no  argument  against  the  operation  :  the  acute 
attack  in  which  these  intermittent  glaucomas  lifeually 
culminate  may  be  close  at  hand. 

4.  CONSECUTIVE,  or  SECONDARY  GLAUCOMA, 

may  complicate  many  of  the  diseases  and  injuries  of  the 
eye.  It  may  follow  a  perforating  wound  in  which  the  leus 
has  been  injured ;  or  it  may  come  on  after  a  needle  operation 
for  cataract  or  for  opaque  capsule  ;  or  after  a  dislocation 
of  the  lens  into  the  anterior  or  vitreous  chambers.    It  is 
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then  known  as  tranniatic  glaucoma.  Secondary  glancoma 
is  also  occasionally  met  with  in  cases  of  iritis  and  irido- 
chovoiditis,  in  staphyloma,  in  sympathetic  0]3hthalmia, 
and  in  some  forms  of  deep  ulceration  of  the  cornea. 
"Whenever  it  occurs,  it  must  always  be  regarded  as  a  grave 
s3-mptom. 

_  Treatment. — In  those  cases  where  the  increased  ten- 
sion of  the  globe  is  dependent  on  removable  causes,  the 
source  of  the  irritation  should  be  taken  away.  Where  a 
wounded  or  broken-np  lens  is  pressing  ujjon  the  iris,  and 
exciting  glaucomatous  syni|jtoms,  it  should  be  either 
sucked  out  with  a  syringe,  or  removed  by  linear  extrac- 
tion. When  a  dislocated  lens  is  the  cause  of  irritation,  it 
should  be  extracted.  In  cases  of  increased  tension  after 
capsular  operations,  paracentesis  of  the  cornea  will  gene- 
rally afford  relief.  The  same  operation  ma,y  be  alsoliried 
when  glaucomatous  symptoms  are  associated  with  deep 
ulceration  of  the  cornea;  but  should  it  fail  to  diminish 
the  tension,  a  portion  of  the  iris  should  be  excised  by 
iridectomy,  or  Siimesch's  operation  be  performed.  In 
iritis,  or  irido-choroiditis  with  increased  tension  of  the 
globe,  iridectomy  should  be  performed. 

The  following  are  occasional  complications  of  glaucoma 
which  raise  difficult  questions  of  treatment 

1.  Glaucoma  reciirring  in  an  eye  in  which  an 
iridectomy  has  been  already  performed.— The 
choice  rests  between  performing  sclerotomy  and  the 
making  another  iridectomy  in  the  opposite  direction. 
With  my  present  experience,  I  am  in  favour  of  another 
iridectomy  in  preference  to  sclerotomy.  I  have  had  o-ood 
results  from  a  second  iridectomy.  " 
_  2.  Glaucoma  recurring  in  an  eye  in  which  an 
iridectomy  had  been  previously  performed  but 
with  the  lens  now  cataractous.— If  there  is  still 
some  sight  m  the  eye,  the  best  treatment  is  to  extract  the 
lens,  making  the  section  mth  a  narrow  Graefe's  knife  The 
prospectof  success  is  notgood,  but  it  affords  the  best  chance 
o.  Glaucoma  coming  on  in  an  eye  in  which 
there  is  an  advancing  but  stHl  an  immature 
cataract— The  glaucoma  is  probably  due  to  a  swellino- 
lens  pressing  against  the  posterior  surface  of  the  iris  I 
would  hrst  make  a  large  iridectomy ;  it  is  an  oijcratfon  I 
have  perfoi-med  in  such  cases  and  with  succes.s  If  the 
tension  should  recur,  or  the  operation  should  fail  to  relievo 
the  tension,  T  would  extract  the  lens. 
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PATHOLOGY  OF  GLATJCOMA.— In  order  tliat  the 
Ktudent  may  understand  the  theories  of  the  causation  of 
glaucoma,  it  is  essential  that  he  should  clearly  appreciate 
the  relations  of  the  structures  near  the  angle  of  the 
anterior  chamber.  The  following  description  of  the  parts 
in  that  locality  is  taken  from  "  Quain's  Anatomy,"  ninth 
edition,  vol.  ii.  p.  397  : — 

"  The  membvaue  of  Dcscoraot  or  Deinonrs  (posterior  elastic 
lainiua,  Bowmau),  not  very  closely  uuited  with  the  fibrous  part  of 
the  cornea,  is  transparent  and  glossy  in  appearance.  It  is  tinu  and 
structureless,  but  very  elastic.  ...  In  thickness  it  varies  fi'oni  jnoe 
to  Wijo  of  an  inch.  It  is  lined  next  the  anterior  chamber  with  an 
epithelium,  which  resembles  that  on  serous  membraues,  consisting 
of  a  single  laj'er  of  flattened  polygonal  cells  with  distinct  nuclei. 

At  its  circumference  the  membrane  breaks  up  into  bundles^  of 
fibres,  which  are  partly  continued  into  the  front  of  the  iris,  fomiiug 
the  ''pillars  of  the  iris,"  and  partly  into  the  fore  part  of  the  choroid 
and  sclerotic  coats.  To  these  festoou-like  processes  passing  between 
the  iris  and  posterior  part  of  the  cornea  at  its  junction  with  the 
sclerotic,  and  which  are  very  much  more  marked  in  the  eyes  of  the 
sheep  and  the  ox  than  in  the  human  eye,  the  name  ligamenUim 
pectinatum  iridis  was  given  by  Hueck.  The  processes  in  qnestiou 
are  covered  with  epithelioid  cells,  continued  from  Descemet's  mem- 
brane, but  these  cells  do  not  stretch  across  the  intervals  between  the 
processes,  so  that  the  cavity  of  the  aqueous  chamber  is  prolonged 
into,  and  freely  communicates  with,  cavernous  spaces  {sjyaces  of 
Foiitana)  in  the  tissue  between  the  processes.  A  similar,  but  rather 
larger,  space  is  found  slightly  anterior  to  these  in  the  substance  of 
the  sclerotic,  close  to  its  junction  with  the  coraea.  This,  wliich  is 
elliptical  in  section,  is  Icnown  as  the  siinis  circularis  iridis,  or  canal 
of  Schlemm.  According  to  Schwalbe,  the  canal  cf  Schlemm  com- 
municates through  the  other  spaces  with  the  aqueous  chamber  of  the 
eye." 

Cili8,ry  muscle.—"  At  the  anterior  part  of  the  choroid,  between  it 
and  tlie  sclerotic,"  is  a  zone  of  plain  muscular  tissue,  the  ciliary 
muscle  of  Bowman.  It  arises  by  a  thin  tendon  from  the  fore  part 
of  the  sclerotic  close  to  the  cornea,  between  the  canal  of  Schlemm 
and  the  spaces  of  Foutaua,  and  its  fibres,  spreading  out,  are  dn-ected 
backwards  to  be  inserted  into  the  choroid  opposite  to  the  ciliary 
processes,  and  partly  further  back.  Near  their  insertion  the  fibres 
pass  equatorially  and  inter-cross,  so  as  to  fonu  peculiar  stellate 
figures.  According  to  AValdeyer,  a  small  portion,  the  outennost,  is 
sometimes  inserted  into  the  sclerotic  coat.  These  antero-poste- 
rior,  or  Meridional  and  radialivr/ .tiOrcs,  pass  at  the  side  next  the 
iris  into  a  ring  of  fibres,  which  have  a  circular  course  around  the 
insertion  of  the  iris.  This  set  fonns  the  circular  ciliarv  muscle  of 
H.Muller,  This  circular  muscle  is  much  developed  lu  hypeniie- 
tropic  eyes,  but  is  atrophied,  or  may  even,  it  is  said,  be  absent  m 
myopic  (Ivauoff).  The  ciliary  muscle,  at  least  its  inner  part,  was 
fonnerly  described  as  the  ciliarij  ligament.  In  birds  the  ciliary 
muscle  is  composed  of  cross-striped  muscular  tibn-s." 
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_  All  the  symptoms  of  glaucoma  arise  from  an  increased 
mtra-ocular  pressure  due  to  an  excess  of  the  fluids  within 
the  eye.    This  excess  may  be  caused  by  an  over-secretion 
of  the  fluids,  or  by  some  obstruction  to  the  natural  out- 
flow of  the  fluids  from  the  eye  ;  or  possibly  both  these 
causes  may  act  together  in  producing  an  increase  of  the 
tension  of  the  globe.    The  normal  exit  of  the  fluids  pro- 
bably takes  place  in  the  corneo-iridian  angle  of  the 
anterior  chamber,  through  the  spaces  of  Fontana  and 
bchlemm's  canal,  and  in  the  healthy  eye  an  exosmose  of 
the  fluids  from  within  the  eye  is  constantly  going  on,  and 
by  it  the  proper  tension  of  the  globe  is  regulated.  If 
from  any  cause  there  is  a  narrowing,  or  an  obliteration,  of 
this  angle,  the  balance  between  the  secretion  and  excre- 
tion of  the  fluids  is  disturbed,  and  the  tension  of  the 
g  obe  IS  increased.    It  is  probable  that  in  the  cases  of  acute 
glaucoma  which  have  come  on  suddenly,  and  have  been 
apparently  induced  by  some  mental  disturbance  such  as 
anxiety,  great  sorrow,  or  fright,  that  the  exosmotic  area 
at  the  angle  of  the  anterior  chamber  had  been  previously 
narrowed    or  partially  obliterated  by  some  structural 
change,  but  not  of  sufficient  extent  to  produce  deflnitc 
symptoms.    In  such  cases  the  mental  shock  may  have 
caused  through  the  vaso-motor  nerves  a  sudden  increased 
intra-ocular  blood  pressure,  and  a  consequent  over-seore- 
:tionof  fluid  withm  the  eye:  the  area  of  excretion  bein- 
blocked  rapid  glaucomatous  tension  has  come  on,  and 
'With  it  the  usual  symptoms  of  an  attack  of  acute  elau- 
coma  have  been  manifested. 

Mr.  Brailey  has  kindly  given  me  the  following  notes  of 
I  his  views  of  glaucoma  :-"  Glaucoma  is  due  to  an  increase 
in  the  contents  of  the  globe,  which  increase  is  usually  in 
the  vitreous  chamber.  The  vitreous  body  is  itself  larger  by 
^an  increase  of  the  fluid  in  its  meshes,  and  contains  more  cell 
elements  than  normal.  It  pushes  back  the  lamina  cribrosa 
causing  absorption  of  the  overlying  nerve  fibres,  and  pres- 
ses forwards  thelens  together  with  the  ciliary  processes 
and  base  of  the  iris.  Should  this  last  be  so  far  adv'anced  a, 
to  touch  the  me.shwork  of  the  hgamentum  pectinatum,  it 
closes  like  a  valve  all  access  to  Schlemm's  canal,  and 
prevents  the  outflow  of  the  ocular  fluids  by  this  channe 
J  hus  the  tension  is   augmented   by  this  obstruction' 
whereas  it  was  in  the  first  place  due  to  increased  s  reS 
5f  the  intra-ocular  fluids  such  being  due  almost  entirely 
.0  increased  activity  of  the  pigment  epithelium  cells  of  the 
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ciliary  body.  This  increased  activity  of  i5ecretion  is  dne  to 
an  affection  of  the  fifth  nerve,  and  is  frequently  associated 
with  neuralgia  of  some  of  its  branches.  This  neurosis  is 
attended  with  atrophy  and  formation  of  connective  tissue 
in  the  ciliary  body,  iris  and  optic  nerve. 

"  Secondary  glaucomas  are  mainly  duo  to  obstruction, 
and  may  depend  on  prolapse  of  the  iris  against  the  cornea, 
as  after  perforating  ulcers  ;  or  on  exclusion  of  the  pupil, 
or  on  swelling  of  the  lens,  as  after  wounds. 

"Intermittent  glaucomas  are  due  to  hyper-secretion 

"  In  glaucoma  absolutum  the  changes  began  in  hyper- 
secretion and  ended  in  obstruction  as  above  explained.' 

Dr.  Priestley  Smith's  opinions  on  glaucoma  are  em- 
bodied in  the  following  notes  which  he  has  kindly  given 
j^^Q  — "  Glaucoma  is  the  expression  of  obstructed  filtration 
of  fluid  from  the  eye.    The  obstniction  differs  m  different 
forms  of  the  disease  ■.—Primary  Glaucoma— The  imme- 
diate local  cause  is  pressure  of  the  ciliary  processes  again  st 
the  base  of  the  iris,  and  consequent  compression  of  tbe 
ano-le  of  the  anterior  cbamber.  Any  condition  which  brings 
the  processes  and  the  margin  of  the  lens  too  near  together 
constitutes  a  liahility  to  glaucoma  ;  any  condition  which 
brino-s  them  into  close  contact,  and  pushes  the  pro- 
cesses forwards  induces  the  glaucomatous  attack  Ihe 
healthy  lens  continually  increases  in  size  with  the  advance 
of  life,  encroaching  on  the  space  which  separates  it  trom 
the  processes,  and  on  the  aqueous  chamber :  heuce  the 
increasing  liability   to  glaucoma  with  advancing  age. 
Chronic  glaucoma  depends  chiefly  upon  structural  dispro- 
portions, e.g.,  a  too  large  leus,  or  a  too  small  globe.  Acute 
glaucoma  depends  chiefly  upon  swelling  ot  the  cibaiy 
m-ocesses,  and  is  excUed  by  nervous  and  vascular  distuib- 
Lees  of  ;arious  kinds.    When  the  angle  of  the  antenoi 
chamber  is  already  dangerously  narrow  dilatation  ot  t.lie 
pupil,  by  thickening  the  ins,  may  at  once  occlude  it , 
when  such  occlusion  is  recent,  contraction  of  the  pupd. 
by  thinning  the  iris,  may  relieve  it.    Secondary  glaucoma 
The  obstruction  arises  in  various  ways  but  ^-es^lts  in  all 
cases  in  impaired  filtration  through  the  angle  of  the 
anterior  chamber." 

Sclerotomy.— This  operation  was  originated  by  Dr. 
De  Wecker,  oi  Paris,  as  a  substitute  for  ^ndectoniy 
for  the  relief  of  glaucoma.    He  performs  the  operation  as 
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follows :— The  lids  being  separated  by  a  spring  speculum, 
and  the  eye  steadied  with  a  pair  of  forceps,  "  a  Graefe's 
cataract  knife  shoTild  penetrate  the  sclerotic  very  pre- 
cisely at  a  distance  of  one  viillivictre  from  the  clear 
cornea,  and  then,  the  blade  being  held  perfectly  parallel 
to  the  plane  of  the  iris,  it  should  be  passed  very  slowly  in 
front  of  the  latter,  so  that  the  counterpuncture  may  fall 
also  exactly  at  a  distance  of  one  millimetre  from  the 
mternal  border  of  the  cornea.    If  the  blade  be  not  held 
quite  parallel  with  the  plane  of  the  iris,  there  is  danger 
that  it  may  pass  through  the  cornea,  and  that  the  scle- 
rotomy may  be  but  half  performed;  or,  if  it  be  directed 
too  deeply,  it  may  come  out  through  the  sclerotic  at  an 
exaggerated  distance  from  the  cornea,  may  wound  the 
ciliary  body,  and  may  provoke  troublesome  ha3morrhage 
and  irritative  symptoms  of  an  alarming  kind.    A  com- 
plete curative  effect  should  not  be  expected  from  scle- 
rotomy unless  it  is  performed  strictly  lege  artis ;  and, 
m  order  that  this  may  be,  it  is  necessary  that  the 
operator  should  have  the  proceeding  at  his  fingers'  ends. 
The  section  should  be  made  by  slow  sawing  movements, 
leaving  exactly  one-third  of  the  flap  undivided."  He 
further  says:  "I  do  not  confine  myself  strictly  to  the 
formation  of  a  flap  two  millimetres  high,  of  which  the 
niiddle  third  is  left  undivided,  but,  especially  if  the  depth 
of  the  anterior  chamber  permit  it,  I  form  a  flan  of  from 
three  to  four  millimetres  high."* 

_  The  results  of  my  experience  of  sclerotomy  are,  that  it 
IS  a  useful  operation. 

1.  In  glaucoma  occurring  in  eyes  from  which  the  lens 
has  been  removed. 

2.  In  the  late  stage  of  sympathetic  ophthalmia  where 
thei-e  IS  tension  and  pain. 

3.  In  cases  of  htemorrhagic  glaucoma. 

4.  In  glaucoma  occurring  in  eyes  with  a  very  hieh. 
degree  ot  myoi^ia.  ° 

_  For  the  acute  glaucoma  I  much  prefer  iridectomy :  and 
in  chronic  glaucoma  I  think  iridectomy  affords  a  better 
prospect  of  arresting  the  disease  than  sclerotomy 

To  Ascertain  the  Tension  of  the  Globe  the  patient 
should  be  told  to  gently  close  his  eyes  and  look  down- 
wards whilst  the  surgeon  places  his  two  forefingers  on  the 

*  Abstract  from  a  Paper  on  Sclerotomy,  hy  Do  Weckoi-  7j,.,v/c, 
Afcdical  Jmirmtl,  Nov.  22,  1870.  ^  ' 
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upper  part  of  the  eye,  and  by  an  alternating  pressure 
S  fi?st  one  finger  ind  then  the  other  as  if  ieehng  for 
fluctuation,  he  determines  the  degree  of  ^igMjiess  of  t he 
<Tlobe.  The  tension  of  eyes  vanes  considerably  in  diiierent 
patients  even  in  health;  it  is  well,  therefore,  when  de 
ciding  on  the  degree  of  tension  of  a  diseased  eye  to 
examine  also  the  sound  one  so  as  to  compare  he  U-o 
as  their  normal  condition  may  be  either  shghtly  above 
or  below  the  usual  standard  of  tightness. 

The  following  symbols  were  suggested  ^r.  Bowman, 
in  the  Sritish  Medical  Journal,  October  ll,_1862,toi  re- 
cording accurately  the  varying  degrees  of  increase  and 
diminution  of  tension  =       ,     ,   .  ,      ^„  f„, 

"T  represents  tension  ('t'  being  commonly  used  tor 
'tangenV  the  capital  T  is  to  be  pi;eferred)  :  ^^'^'^^ 
normcd.  The  interrogative  ?  marks  ^ 
such  matters  we  must  often  ^^o^t'^'^^.^^^^  J,^^ 
numerals  following  the  letter  T  on  the  same  ^^^^^^^  f^^ 
the  clearee  of  increased  tension;  or,  if  the  i  be  pieceaea 
I'^  -Z  Lninished  tension,  as  further  explamea  below. 

'^''^''^T  3  Tldrd  degree,  or  extreme  tension.    The  fingers 
cannot  dimple  the  eye  by  firm  pressure. 

"T2,  Second  degree,  or  considerable  tension,  me 
finp-prs  can  slightly  impress  the  coats.  ...  . 
^°fT  1  degree     Slight  but  posiUve  increase  of 

tension.  „        .     .  , 

"TIP  Doubtful  if  tension  increased. 

"  Tn.  Tension  normal.       .     ,    ,  „„i„,.Ql 
»  _  T  1  ?  Doubtful  if  tension  be  less  than  natuial. 
"  —  T  1.  First  degree  of  reduced  tension,    bliglit  dux 

positive  reduction  of  tension.  +„,io;nTi  short 

^  "  —  T  2  )  Successive  degrees  of  reduced  tf  sio^- ^^^^^^ 

«_  T  3  Uf  such  considerable  softness  of  the  eye  as 
allows  the  finger  to  sink  in  the  coats.  It  is  less  easy  to 
define  these  by  words." 

TREMULOUS  IBIS— Iridodonesis— are  terms  a]> 
pli^J?o  Si  iris  which  trembles  and  vibrates  with  each 
Movement  of  the  eye.  It  is  most  .f-q^^-^  y  caused  by  t^^^^^ 
loss  of  the  lens,  and  is  thus  occasionally  seen  after  the  ex 
traction  of  cataract,  or  it  may  be  P^o^^^^P^.^^^LV^tL  or 
or  complete  dislocation  of  the  lens  either  >i^to  t\^ 
chamber  or  vitreous.  The  ins  is  also  ^^rally  ti  e^  oj^ 
in  cr.sesof  hydrophthalmos,  owing  to  the  loss  ot  suppoit 
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of  the  lens  from  an  ^ncl•ease  in  the  size  of  the  posterior 
ligament.  ^  ''''''^'''S  of  the  suspenso^T 

of??o°rHn,f^?r  '^^^  a  congenital  deficiency 

ot  a  portion  of  the  ins,  caused  hy  an  arrest  of  develon 

mTt  ofTi!-  "^'1  "  in  the  1  wTr 

fhl  .^  ?  ins.  and  >s  associated  with  a  similar  defect  in 
the  choroid.  A  case  is  reported  by  Mr.  Hulke  *  in  which 
there  was  a  coloboma  of  the  iri,  choroid  rethia  S 

oSurs'in'bSl"'^''-  ?1'-r''  ^^-^ nit  C;en% 
occuis  in  both  eyes  but  it  is  not  uncommon  to  find  onW 

one  eye  affected.    It  is  occasionally  associated  S 

microphthalmos  or  congenitally  stunted  eyes.  Mr.  Wh  te 

Cooper  has  related  the  history  of  three  children  out  o  a 

family  of  seven  each  of  whom  was  afflicted  with  microph 

thalmos  and  coloboma  of  the  iris  in  both  eyes.t         '  " 
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<  curs  eithei  as  an  idiopathic  or  a  pr  mary  affection     Tf  i-. 
.nsually   associated  either  with  disease  of  the  iris   tl  p 
.choroid,  or  retina,  to  which  it  is  secondare     Tt  ^  .'^ 
iinduced  by  an  . injury,  and  es^eci^  S  e '  of 
IprirsS.'"'^^^  adjoining cma.;^ 

The  inflamniatiou  may  be  either  simple  or  suppurative 
In  simple  hyalitis  there  is  a  diffuLd  hazS  o  the 
v,treous,  with  here  and  there  small  filmy  opadties  These 
may  be  cansed  by  portions  of  the  connective  t  ssue  be 
coming  opaque  or  by  small  effusions  of  lymph  into  the' 
vitreous  from  the  neighbouring  ciliary  pro^cesses  When 
the  hyalitis  is  due  to  the  presence  o    a  foretn  bodv 
within  the  eye  large  masses  of  lymph  will  be  f  equS 
.een  behind  the  edge  of  the  lens   profectin..  into  t£ 
7it  eous  whilst  the  rest  of  its  structure  is  so  turSd  as  to 
.xc  ude  he  fundus  of  the  eye  from  ophthalmoscop  c  vTew 
if  the  infiammat.on  IS  long  continued,  the  vitreous  W 
ts  consistency,  and  becomes  more  or  le;s  fluid  ancl  deduced 

*  Doyal  Lon.lon  Ophthalmic  irospital  Reports,  vol.  iii  „  335 
t  Ibid.,  vol.  i.  p.  110  ■  '  ■  • 
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in  bulk.  With  this  dlminutiou  of  volume,  detachment  of 
the  retina  and  shrinking  of  the  globe  are  apt  to  occur. 

Suppurative  hyalitis  is  met  with  in  ophthalmitis  and 
suppuration  of  the  globe.  The  efTusion  of  pus  may  be 
often  seen  to  commence  in  the  ciliary  region  behind  and 
to  one  side  of  the  lens,  but  it  soon  diffuses  itself  through- 
out the  whole  of  the  vitreous. 

Treatment. — As  hyalitis  is  seldom  a  primary  afTcction, 
the  treatment  for  it  will  be  found  under  the  heading  of 
the  diseases  to  which  it  is  secondary. 

MTJSCiE  VOLITANTES  ;  Oimdiles  of  the  Vitreous  — 
Opacities  of  the  vitreous,  the  result  of  disease,  must 
be  distinguished  from  the  motes  or  musca3  volil  antes, 
■which  are  perfectly  compatible  with  healthy  eyes,  al- 
though they  are  the  source  of  much  anxiety,  and  even 
of  misery  to  the  patient.  Two  varieties  of  muscce — the 
transparent  and  the  opaque — are  commonly  met  with 
• — and  they  occur  mostly  amongst  myopic  patients  and 
those  who  use  their  eyes  much  for  fine  or  close  work. 

The  transparent  muscse  are  best  seen  when  looking 
np  in  the  light,  or  against  a  white  surface  through  a  small 
aperture  in  a  card,  or  with  the  lids  partially  closed.  They 
consist  of  numerous  small  transparent  bead-Uke  bodies, 
some  of  them  hanging  together  in  rows  or  in  clusters, 
whilst  others  are  floating  as  isolated  circles  in  myriads 
before  the  eye.  They  do  not  obscure  vision,  as  everj^- 
tliing  is  seen  clearly  through  them,  or  by  their  side.  If 
the  eyes  are  suddenly  turned  upwards  and  then  fixed, 
they  will  be  observed  by  the  patient  to  float  slowlj-^  down- 
wards, as  if  gravitating  to  the  fundus  of  the  globe.  They 
are  perfectly  innocuous,  and  merely  represent  the  corpus- 
cles of  the  vitreous  and  debris  of  cells,  which  in  certain 
lights  become  obvious  to  the  eye  in  which  they  exist.  The 
different  shapes  assumed  by  these  transparent  miisca3  are 
caused  by  aggregations  of  the  corpuscles  either  into  groups 
or  strings. 

Opaque  muscee. — The  second  form  of  mote,  which  is 
often  complained  of,  consists  of  one  or  more  dark  spots  of 
diiferent  fantastic  shapes,  which  are  constantly  floating 
before  the  field  of  vision,  and  shifting  with  the  movements 
of  the  eye.  Tliey  will  ajipcar  suddenly,  and  remain  for 
years  without  increasing  or  diminishing,  or  without  the 
eye  becoming  in  any  other  -way  affected.  They  will  also 
disappear  occasionally  for  months  or  longer,  and  then 
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turu  up  again  iu  their  old  familiar  form.  This,  perhaps, 
may  be  explained  by  supposing  that  the  body  of  which 
the  mote  is  composed  floated  out  of,  and  was  for  a  time 
accidentally  kept  from,  the  field  of  vision,  when,  again 
becoming  free,  it  reappeared.  The  cause  of  these  opaque 
inuscre  it  is  difficult  to  ascertain.  They  may  be  the  debris 
ot  cells  congregated  together,  or  opaque  detached  filaments 
from  the  connective  tissue  of  the  vitreous,  or  a  little  of 
the  pigment  of  the  uvea  which  has  been  accidentally  de- 
tached from  the  ciliary  processes  and  worked  its  way  into 
the  vitreous.  Donders,  in  speaking  of  muscas  volitautes, 
says  :  '•  I  succeeded  in  finding,  on  raicroscooic  exami- 
nation, with  Professor  Jansen,  some,  and  snbsequently 
with  Dr.  Doucan,  all  forms  in  the  vitreous  humour  of  the 
human  eye."  He  detected  " pale  cells  and  debris  of  cells 
m  a  state  of  mucine-metamorphosis ;  fibres  furnished 
with  granules,  and  groups  of  granules  with  adherent 
granular  fibres."* 

Treatment.— Eest  the  eyes  by  abstaining  fi-om  all 
close  work,  and  avoid  constantly  looking  for  the  muscas. 
If  in  bright  lights  they  become  visible  vnthout  the  patient 
searching  for  them,  he  should  be  provided  with  neutral- 
tmt  or  dark  cobalt-blue  glasses.  Tonics  of  quinine  or 
iron  frequently  do  good  by  improving  the  health,  and 
rendering  the  eye  and  the  mind  of  the  sufferer  less  im- 
pressionable to  little  defects.  No  local  applications  will 
be  of  any  service  for  the  getting  rid  of  the  true  muscas 
vohtantes.  The  patient  should  be  assured  that  they  are 
not  portentous  of  coming  blindness,  and  that  they  may 
continue  lor  years  without  causins;  any  more  than  their 
present  annoyance.  Muscce  must  not  be  confounded  with 
scotomata,  which  arc  fixed  blind  spots  in  the  field  of  vision 
dependent  on  a  complete  loss  of  sensibility  of  a  portion  of 
the  retina. 

OPACITIES  or  THE  VITREOUS  are  a  frequent 
result  of  disease  of  the  iris,  choroid,  and  retina,  and 
especially  of  those  affections  which  have  a  syphilitic  origin 
They  may  be  due  to  inflammatory  changes  iu  the  cells  or 
connective  tfs.suo  of  the  vitreous,  or  to  small  etfusions  of 
lymph,  or  to  extravasations  of  blood.    They  arc  frequently 
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associated  with  a  general  turbidity  of  the  vitreous,  but 
they  may  also  exist  in  large  numbers  when  that  struc- 
ture is  perfectly  transparent,  so  that  with  the  aid  of  the 
ophthalmoscopic  min-or  these  opaque  bodies  may  be  seen 
floating  in  a  perfectly  clear  medium.  The  "opacities 
may  assume  a  variety  of  forms  resembling  either  grains 
ot  soot,  dark  threads,  or  membranous  expansions.  When 
they  are  numerous,  there  is  usually  great  impairment 
ot  vision;  but  this  is  often  as  much  due  to  the  disease 
which  has  led  to  their  formation  as  to  the  impedi- 
ment they  offer  to  the  passage  of  light  to  the  retina. 
Ihose  which  are  placed  deeply  in  the  vitreous  create 
the  most  confusion  by  throwing  their  shadows  on  to 
the  retina. 

Treatment  —Opacities  of  the  vitreous  must  be  treated 
by  attacking  the  disease  which  has  given  rise  to  them 
ihose  which  have  a  syphilitic  origin,  and  are  dependent 
on  small  plastic  effusions,  are  more  amenable  to  remedies 
than  any  of  the  other  forms.  For  the  filmy  opacities  due 
to  haaniorrhage  nothing  can  be  done.  In  the  course  of 
time  they  will  shrink  considerably,  and  many  of  them 
will  disappear  from  the  field  of  vision.  The  dense  mem- 
branous  opacities,  which  greatly  obstruct  vision  by  floatin<T 
in  front  of  the  object,  Von  Graefe  treated  successfully  by 
dividing  with  a  fine  needle,  as  in  a  capsular  operation 
alter  cataract. 

SPARKLING  SYNCSYSlS-Si/nchysh  scinfiUans.— 
ihese  euphonious  titles  have  been  giveu  to  the  beautiful 
appearance  which  is  presented  by  sparkling  flakes  of 
cholesterine  floating  in  a  fluid  vitreous.  They  frequently 
abound  m  such  quantities  that  they  may  be  seen  to  descend 
in  a  perfect  shower  after  every  movement  of  the  eye.  "With 
the  ophthalmoscope  the  crystals  of  cholesterine  look  like 
chips  of  gold  leaf,  and  make  the  vitreous  closely  resemble 
the  liqueur  called  gold-water.  The  cholesterine  is  pro- 
bably derived  from  blood,  which  at  some  distant  period 
had  been  efi'used  into  the  vitreous. 

FLUIDITY  OF  THE  VITREOUS-^Jic/^vsiS-is  the 
beginning  of  the  end  of  many  of  the  diseases"  of  the  eye 
which  lead  to  blindness.  It  may  be  due  to  ophthalmitis, 
or  to  inHammation  of  the  iris,  choroid,  or  retina.  It  is  one 
ot  the  terminations  of  sympathetic  ophthalmia,  and  is  a 
ircquent  result  of  injuries  of  the  eve  accompanied  with 
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deep  or  ijosterior  intva-ocular  htemorrhage .  It  also 
usually  occurs  in  hydrophthalmos,  and  in  most  cases  of 
general  stapliylomatous  enlargement  of  the  globe.  In 
many  diseases,  fluidity  of  the  vitreous  with  softening 
of  the  eye  follows  increased  tension:  it  is  so  in  sym- 
pathetic ophthalmia,  and  in  irido-choroiditis,  and  fre- 
quently also  in  glaucoma.  It  then  indicates  that  the 
disease  has  done  its  worst,  and  atroishy  of  the  tissue.s 
within  the  eye  has  commenced.  A  fluid  vitreous  does 
not  necessarily  imply  a  soft  eye;  the  globe  may  in 
certain  cases  be  of  its  normal  tension,  or  it  may  be  even 
glaucomatous  and  have  its  hardaess  increased.  A  soft 
eye,_however,  usually  indicates  a  fluid  vitreous,  unless  the 
diminution  of  tension  has  been  caused  by  a  recent  escape 
of  vitreous  from  an  injury.  Although  a  loss  of  con- 
sistence of  the  vitreous  is  commonly  produced  by  some 
inflammatory  disease,  yet  it  may  occur  in  eyes  which 
have  never  sufi'ered  from  an  inflammatory  afi"ection  and 
which  still  retain  very  fair  sight.  Sach  eyes,  however, 
are  prone  to  the  early  formation  of  cataract,  and  to 
detachment  of  the  retina.  This  fluid  state  of  the  vitreous 
is  frequently  met  with  in  extreme  myopia  associated  with 
large  posterior  staphyloma,  and  in  cases  of  cataract 
commg  on  in  young  people  without  any  assignable  cause, 
but  probably  due  to  defective  nutrition  arising  from  some 
constitutional  ailment. 

A  loss  of  vitreous  occasioned  by  some  penetrating 
wound  is  rapidly  replaced  by  aqueous.  Fresh  vitreous  is 
never  generated.  If  the  amount  lost  be  small,  no  ill 
effects  may  follow,  as  sufEcient  aqueous  will  be  kept 
secreted  to  supply  its  place ;  but  if  the  escape  of  vitreous 
be  large,  the  eye  usually  sufi'ers.  For  a  while  the  globe  is 
plumped  out  by  aqueous,  but  the  supply  after  a  time 
fails  to  meet  the  demand,  aud  the  eye  first  becomes  soft, 
then  shrinks,  and  ultimately  all  sight  vanishes. 

FOREIGN  BODIES  IN  THE  VITREOUS.— A  foreign 
body  may  be  lodged  in  the  vitreous  and  remain  there  for 
a  long  period  provided  it  does  not  exert  any  inj  urious  pres. 
sure  on  any  of  the  other  parts  within  the  eye.  The 
danger  is,  that  with  the  motions  of  the  globe  its  position 
may  be  shifted,  and  falling  to  the  fundus  may  then 
excite  a  dangerous  inflammation,  which  may  lead  to 
destruction  of  the  other  eye  from  sympathetic  oph- 
thalmia, ' 


136 


DISEASES  OE  THE  VITREOUS. 


Treatment.— If  the  Foreign  Body  can  be  seen,  an  en- 
deavour should  be  made  to  remove  it.  (See  Article 
"Foreign  Bodies  within  the  Eye.") 

H^MORBHAaE  INTO  THE  VITREOUS  may  take 
place,— I,  from  rupture  of  some  of  the  vessels  of  the 
ciliary  processes;  2,  from  choroidal  hsemorrhage,  the 
blood  breaking  through  the  retina  and  becoming  extra- 
vasated  into  the  vitreous;  or,  3,  it  may  ensue  from  the 
rupture  of  a  retinal  vessel,  but  this  is  rare. 

Sudden  and  spontaneous  hasmorrhage  from  the  cihary 
vessels  or  from  the  vessels  in  the  anterior  portion  of  the 
choroid  occurs  occasionally  in  young  and  middle-aged 
persons.  It  is  sudden  in  its  attack,  and  very  liable  to 
recur.  The  symptoms  are  sudden  loss  of  sight,  m  some 
cases  partial,  in  others  complete.  If  the  pupil  be  dilated 
•with  atropine,  a  blood  clot  may  be  seen  either  between 
the  lens  and  the  ciliary  processes,  or  behind  the  lens  and 
lyino-  upon  the  front  of  the  vitreous.  In  the  latter  class 
of  cases  some  of  the  blood  will  generally  find  its  way  into 
the  vitreous,  and  will  then  be  seen  with  the  ophthalmo- 
scope as  dark  floating  masses. 

The  prognosis  in  these  cases  is  much  more  favourable 
than  in  retinal  ha3morrhage;  when  the  blood  clot  is 
anterior  to  the  lens,  the  recovery  is  usually  almost  com- 
plete, but  when  the  blood  has  been  estravasated  into  the 
vitreous,  although  the  patient  may  regain  much  of  his 
lost  sight,  yet  the  recovery  is  slow.  The  unfavourable 
point  in  these  cases  is  the  liability  to  recurrence,  as_  after 
each  attack  the  eye  becomes  more  damaged,  and  if  the 
recurrences  be  frequent  or  severe,  the  sight  may  be 

destroyed.  .   ,   ,    i    ,     i     i  -i 

Blood  effused  into  the  vitreous  is  but  slowly  absorbed. 
If  the  clot  be  small,  it  gradually  loses  its  colouring 
matter,  and  shrinks,  and  after  a  few  weeks  or  months  it 
is  seen  with  the  ophthalmoscope  either  as  a  small  dark 
mass,  or  as  floating  filaments  in  the  vitreous.  If,  how- 
ever, there  has  been  much  htemorrhage,  loss  of  the  e^^e  is 
certain  to  follow.  To  allow  the  blood  to  be  estravasated 
the  hyaloid  has  to  be  ruptured,  and  wherever  the  blood 
forces  its  way,  it  breaks  down  the  texture  of  the  vitreous. 
From  this  mutilation  of  structure  the  vitreous  does  not 
recover;  it  atrophies,  loses  its  consistence,  and  becomes 
fluid.  The  blood  clot  softens  and  is  gradually  dissolved, 
and  its  colouring  matter  stains  the  wliole  of  the  fluid 
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which  occupies  the  vitreous  space  to  a  yellow  or  brownish- 
yellow  tinge,  which  colour  may  last  for  years.    The  mis- 
cliief,  however,  does  not  end  here  :  for,  as  the  vitreous 
becomes  fluid,  it  diminishes  in  bulk;  and  the  retina, 
losing  the  support  which  it  had  received  from  the  healthy 
vitreous,  falls  forward  and  becomes  detached. 
^  Treatment.— Eest  to  the  eyes  by  abstaining  from  read- 
ing or  close  work,  and  the  avoiding  of  stooping  positions. 
If  there  be  pain  the  lot.  atropia3  {¥.  39)  may  be  used,  or  a 
fold  of  lint  wet  with  cold  water  may  be  laid  over  the 
closed  lids.^   The  medicines  from  which  I  have  seen  the 
most  benefit  have  been  the  liquid  extract  of  ergot  {F.  72) 
and  the  iron  alum  (F.  88),  given  twice  a  day  and°contiiiued 
for  some  weeks.    The  bowels  should  be  kept  regular,  and 
a  saline  purgative  given  once  or  twice  in  the  week  if  there 
be  any  tendency  to  constipation. 


CHAPTER  lY. 

DISEASES  OF  THE  CKYSTALLLXE  LEXS. 

CATARACT  is  an  opacity  of  the  lens.  In  the  great 
majority  of  cases  the  opacity  is  confined  to  the  lens  sub- 
stance,  the  capsule  remaining  transparent. 

Capsular  Cataract  is  the  term  used  when  the 
opacity  is  apparently  limited  to  the  lens  capsule. 

Capsulo-lenticular  Cataract  is  when  there  is 
opacity  ot  both  the  lens  and  its  capsule. 

CAUSES  OF  CATARACT.-Whatever  interferes  with 
1  the  due  nutrition  of  the  lens  tends  to  produce  cataract 

a.  It  may  occur  from  old  age;  it  is  then  one  of  the 
)  results  of  senile  decay,  and  has  been  rightly  called  "  senile 
'  CciL3jrtictj. 

/3  It  may  be  dependent  on  a  constitutional  disease  in 
which  the  general  nutrition  of  the  body  fails,  as  in  dia- 
betes    this  form  IS  recognized  as  a  "  diabetic  cataract  " 
y.  It  may  be  due  to  disease  of  the  deep  structures  of 
-the  eye,  the  choroid  and  retina,  to  which  it  is  indeed 
■caSmtt?'  '  distinguished  as  "  secondary 
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8.  It  may  be  produced  hj  injury,  and  it  is  tlien  termed 
"  traumatic  cataract." 

e.  Lastly,  it  may  be  congenital,  or  infantile. 

CATARACTS  may  be  divided  primarily  into  two  great 
classes — soft  and  hard  cataracts. 

I.  SOFT  CATARACTS  may  occur  at  any  period 
between  infancy  and  thirty  or  thirty-five  years  of  age. 
They  may  be  congenital,  or  they  may  be  dependent  on 
one  or  other  of  the  causes  already  related  ;  the  consistence 
of  the  cataract  being  mainly  determined  by  the  age  of  the 
patient. 

CONGENITAL  AND  INFANTILE  CATARACTS. 

THE  CONGENITAL,  CATARACT,  as  its  name  imi^lies, 
IS  a  congenital  defect,  and  differs  from  the  infantile 
cataract  which  comes  on  after  birth.  Congenital  cataracts 
are  usually  shrunken  opaque  lenses  in  eyes  which  are 
Ijelow  the  normal  standard  in  size.  They  are  frequently 
associated  with  nystagmus  or  involuntary  oscillations  of 
the  globe,*  and  occasionally  with  congenital  deficiencies, 
such  as  microphthalmos  or  small  ill-developed  eyes;  or 
with  a  stunted  bodily  growth ;  or  occasionally  with  mental 
impairments,  varying  from  slight  imbecility  to  idiocy.  On 
the  other  hand,  it  is  only  right  to  say  that  I  have  seen 
congenital  cataracts  in  well-grown  patients,  with  good 
mental  and  bodily  development. 

THE  INFANTILE  CATARACT  comes  on  after  birth, 
and  occurs  in  well-developed  eyes.  It  is  usually  discovered 
during  the  early  years  of  infancy,  and  is  frequently  asso- 
ciated with  infantile  convulsions. 

There  are  two  kinds  of  infantile  cataract,  each  of  which 
requires  to  be  specially  noticed— the  "  lamellar"  and  the 
'■  cortical." 

Lamellar  Cataract. — This  form  presents  a  peculiar 
and  characteristic  appearance.  Within  the  lens  there  is 
seen  a  central  opacity  surrounded  by  a  transparent  mar- 
gin, in  which  are  occasionally  a  few  stria3  and  opaque 
specks.  The  central  nucleus  and  the  superficial  lamella 
of  the  lens  are  clear,  and  between  these  is  a  layer  of 
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opaque  matter  of  a  iinifoim  deus%,  which  constitutes  the 
cataract.  This  is  the  usual  form  of  infantile  cata- 
i^f*'  i  always  more  or  less  dim,  and  this 

detect  IS  often  attributed  to  myopia,  as,  to  increase  the 
size  of  the  retinal  images,  the  child  holds  his  book  close 
to  his  eyes.  When  the  circumference  of  the  lens  is  clear, 
the  sight  IS  improved  by  slight  dilatation  of  the  pupil,  as 
m  reading  with  his  back  to  the  light.  Mr.  Jonathan 
Hutchinson  has  shown  that  lamellar  cataract  is  generally 
connected  with  an  imperfect  development  of  the  enamel 
ot  the  teeth.  He  says,  "It  is  wholly  different  from  that 
met  with  m  congenital  syphilis,  and  consists  not  so 
much  m  alteration  of  the  form  of  the  teeth  as  in  defective 

development  of  the  enamel."  "The  incisors,  the 

canines,  and  the  first  molars  are  the  teeth  which  suffer 
most  ;  and  as  a  rule,  with  but  very  few  exceptions  indeed, 
the  bicuspids  escape  entirely.  The  contrast  between  the 
clean  white,  smooth  enamel  of  the  latter,  and  the  rugged, 
discoloured,  spinous  surface  of  the  first  molar,  is  often  very 
striking  The  first  molars  may,  indeed,  be  counted  as  the 
test  teeth  as  regards  this  condition;  just  as  the  upper 
central  incisors  are  in  that  which  is  due  to  syphilis  In 
these  teeth  it  occurs  equally  in  both  jaws.  They  are 
sometimes  affected  when  all  the  other  teeth  escape,  and  I 
believe  they  never  escape  when  the  others  suffer."* 

The  Cortical  Cataract  is  where  the  opacity  com- 
mences m  the  margin  of  the  lens,  and  is  seen  as  opaque 
stntc  running  from  its  circumference  towards  its  centre. 
In  the  early  stage  of  this  form  of  cataract,  the  interme- 
diate spaces  are  clear,  and  through  them  the  fundus  of 
the  eye  can  be  examined  with  the  ophthalmoscope  ;  but 
patches  of  cloudiness  or  opaque  dots  soon  appear  in 
different  parts  of  the  lens,  and  these  gradually  diffuse 
themselves  and  ultimately  render  the  whole  opaque, 
ihis  form  of  cataract  is  rare  in  infancy. 

Treatment— 1.  of  Congenital  Cataract.— If  there 
IS  a  small  shrunken  lens,  consisting  chiefly  of  opaque 
capsule,  and  with  but  little  lenticular  matter,  the 
best  plan  is,  having  dilated  the  pupil  with  atropine  to 
make  an  opening  well  within  the  margin  of  the  cornea 
with  a  triangular  iridectomy  knife,  and  through  the 
wound  to  introduce  a  pair  of  iris  forceps  and  seize  the 
shrunken  lens  and  draw  it  out 
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If  there  should  be  any  prolapse  of  the  iris,  it  is  better 
to  snip  it  off  with  a  pair  of  scissors  than  to  return  it. 

If  the  lens  should  not  be  much  shrunken,  and  there 
is  evidently  some  lenticular  matter,  then  an  operation 
for  solution  or  linear  extraction  may  be  performed. 

2.  Infantile  Cataract.— In  those  cases  in  which  the 
opacity  IS  central,  and  the  margin  of  the  lens  clear,  and 
where  there  is  reason  to  hope  that  the  cataract  is  not 
progressive,  an  artificial  pupil  may  be  mo.de  either  by 
a  small  iridectomy  (page  99)  or  by  a  broad  needle  and 
Tyrrell's  hook  (page  ]  01)  opposite  to  that  portion  of  the 
inner  margin  of  the  lens  which  is  transparent.  Good 
sight  is  often  thus  secured,  and  with  less  risk  than  that 
which  accompanies  the  removal  of  the  lens  by  solution. 
The  patient  sees  through  the  margin  of  his  own  lens, 
and  is  able  to  use  his  eyes  without  the  aid  of  cataract 
glasses.  It  should  be  remembered  that  in  after  years, 
when  the  whole  lens  becomes  opaque,  another  operation 
will  be  required  for  its  removal. 

The  operations  which  are  suited  for  lamellar  or  other 
forms  of  soft  cataract  arc — 

1.  Solution  and  absorption  of  the  lens. 

2.  Linear  extraction. 

3.  The  suction  operation. 

OPERATION  BY  SOLUTION— iieraioiij/.vis— consists 
in  breaking  wp  with  a  line  needle  the  central  portion  of 
the  capsule  of  the  lens,  so  as  to  freely  admit  the  aqneons, 
and  allow  it  to  exert  its  solvent  influence  on  the  lenticular 
matter.  A  description  of  this  operation  is  given  at  page 
141,  under  the  heading  of  "  the  first  stage  of  the  opera- 
tion of  linear  extraction,"  the  only  difference  being  that 
the  lens  substance  should  not  be  quite  so  freely  com- 
minuted. The  precautions  which  are  there  given,  both 
prior  to  and  after  the  operation,  with  reference  to  the 
dilatation  of  the  pupil,  must  be  rigidly  followed.  Occa- 
sionally one  needle  operation  will  suffice,  but  generally  it 
has  to  be  relocated  two  or  three  times  before  the  whole 
of  the  lens  is  absorbed.  The  intervals  between  each 
operation  must  be  regulated  by  the  progress  of  the  case; 
from  three  to  six  months  is  the  time  which  is  usually 
required.  If  after  one  of  the  needle  oi:)erations  the 
swollen  lens  should  pi-ess  injuriously  on  the  iris  and 
produce  symptoms  of  irritation,  the  second  stage  of 
linear  or  suction  extraction,  page  142,  should  be  at  once 
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performed,  aud  the  lens,  or  what  remains  of  it,  be  re- 
moved. 

This  method  of  dealing  with  a  congenital  or  soft 
cataract  is  undoubtedly  the  safest  of  all'the  operations, 
and  I  believe  the  results  ou  the  whole  are  the  most  satis- 
factory. It  presents,  however,  these  difficulties  :  the 
process  of  the  absorption  of  the  opaque  lens  occupies  a 
long  period,  and  it  is  essential  for  the  safety  of  the  eye 
that  the  jmtient  should  continue  during  that  time  under 
the  supervision  of  the  surgeon. 

LINEAR    EXTKACTION"    OF    CATARACT.— The 

operation  known  as  Gibson's,  from  the  late  Mr.  Gibson 
of  Manchester,  having  first  suggested  and  per- 
formed it,  is   now  recognised   and  practised 
with  some  slight  modifications,  under  the  name 
of  linear  extraction. 

It  is  well  adapted  to  a  large  majority  of  the 
cases  of  soft  cataract,  but  it  is  an  operation 
which  requires  great  care  and  great  delicacy 
of  manipulation. 

Prior  to  performing  the  operation,  the  pupil 
should  be  fully  dilated  with  atropine,  so  that 
the  whole  of  the  lens  may  be  under  the  observa- 
tion of  the  operator,  and  the  iris  may  be  drawn 
away  as  far  as  possible  from  the  chance  of  injury. 

The  operation  may  be  divided  into  two  stages. 
■  The  first  stage  of  the  operation  is  to  break  up  with 
a  hue  needle  (Fig.  24)  two-thirds  of  the  anterior  capsule 
of  the  lens;  and  by  carefully  moving  the  needle  throuo-h 
the  soft  lenticular  matter,  so  to  comminute  it  that  every 
portion  of  it  may  be  brought  in  contact  with  the  aqueous. 

Great  care  must  be  taken  net  to  injure  the  iwsterior 
layer  of  the  capsule  of  the  lens,  as  by  so  doing  the  hya- 
]oid_  membrane  would  ho  ruptured,  and  the  vitreous 
niixing  with  the  particles  of  the  lens  would  materially 
interfere  with  the  due  action  of  the  aqueous  humour  oii 
them,  and  also  render  more  difficult  the  second  part  of 
the  operation. 

The  _  difficulties  which  may  beset  this  stage  of  the 
operation  are — 

1.  The  lens-capsule  may  be  .so  tough  that  the  point  of 
the  needle  wdl  puncture  but  not  lacerate  it,  and  all 
attempts  to  tear  an  opening  will  only  cause  the  lens  to 
shift  about  before  the  pressure  of  the  needle  without 
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making  any  sufficient  rent  in  the  cajisule.  In  such  a 
case  two  needles  should  be  used.  The  first  needle  should 
be  introduced  through  one  side  of  the  cornea  into  the 
centre  of  the  lens-capsule  so  as  to  fix  the  lens,  whilst  the 
second  needle  is  passed  through  the  opposite  side  of  the 
cornea  and  made  to  penetrate  the  capsule  at  the  same 
spot  at  which  the  first  needle  entered.  The  points  of  the 
two  needles  should  now  be  drawn  apart,  and  thus  a  free 
opening  may  be  torn  in  the  capsule  without  exerting  any 
strain  upon  the  suspensory  ligament  of  the  lens. 

2.  The  central  portion  of  the  anterior  capsule  of  the 
lens  may  be  chalky  or  semi-opaque.  When  this  is  the  case, 
the  needle  which  is  used  to  break  up  the  lens  substance 
should  before  its  withdrawal  from  the  eye  detach  the 
semi- opaque  portion  of  capsule.  A  free  opening  should 
then  be  made  with  a  broad  needle  in  the  cornea  at  a  point 
corresponding  with  the  pupillary  edge,  and  with  a  pair 
of  iris  forceps  the  semi-opaque  capsule  should  be  seized 
and  drawn  out  of  the  eye. 

After  the  operation,  the  patient  should  he  kept  in  a 
darkened  room,  but  not  in  bed,  and  a  solution  of  atropine 
of  the  strength  of  gr.  2  ad  aquas  3  1  should  be  dropped 
into  the  eye  twice  a  day. 

The  second  stage  of  linear  extraction  consists  in 
removing  the  broken-down  lens  through  a  small  linear 


opening  in  the  cornea.  Before  it  is  attempted,  if  nothing 
has  happened  since  the  first  operation  to  necessitate  its 
immediate  performance,  sufficient  time  should  be  allowed 
to  elapse  for  all  the  transparent  portions  of  the  lens  to 


Fig.  25. 


Tig.  20. 
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become  opaque,  and  somewhat  macerated  by  the  aqueous. 
From  three  to  six  days  will  be  about  the  time  required 
for  the  desired  changes  to  take  place,  but  much  depends 
on  the  condition  of  the  cataract  at  the  time  of  the 
operation,  and  upon  the  extent  to  which  the  capsule  has 
been  torn,  and  the  lenticular  matter  broken  up. 
_  The  pupil  being  widely  dilated  with  atropine,  an  opeuinn- 
IS  to  bo  made  in  the  cornea  with  a  bro;id  needle  (Fig.  26) 
at  a  point  just  external  to  where  the  pupillary  margin  of 
the  iris  is  seen.    Instead  of  insert-  '  y^^. 
ing  the  needle  through  the  cornea 
directly   from  before  backwards, 
it  should,  as  Sir  W.  Bowman  has 
suggested,  be  made  to  pass  ob- 
liquely inwards  through  the  la- 
mellas  of  the  cornea,  as  is  repre- 
sented in  Fig.  2.5.    The  aperture 
thus  made  will  be  valve-shaped, 
the  object  being,  that  the  curette 
m  and  after  its  introduction  shall 
not  press  at  all  upon  the  iris. 

A  sufficient  opening  having  been 
made,  the  curette  (Fig.  27)  is  next 
to  be  introduced,  and  this  should 
be  done  with  a  gentle  lateral 
The  eye  being  still  held  by  the  sur<Teon 
ipair  of  forceps  m  the  most  convenient  position  the 

;  on  TJ*^?  ?f       ^^'^'f  '''^'^  *°         prelsing  3  ght  ? 

;?he  ^nff  wound  to  permit  the  aqueous^vith 

the  softened  lens  to  flow  down  its  groove.  Svhen  the 
1  largest  portion  of  the  lenticular  matter  has  escaped  small 
;  opaque  pieces  will  occasionally  be  seen  which  hive  not 
!  flowed  away  in  the  stream  ;  these  may  be  fo  owed  by  ?he 
c  cnrette,  and  on  the  point  of  it  being  dipped  beneath  them 
t  they  will  also  escape  along  its  groove.    All  the  movel 
ments  of  the  curette  must  be  conducted  with  the  cn-SS 
caution,  as  it  is  essential  that  the  posterior  capsule  shonld 
not  be  broken     When  this  accident  happensf  the  opaqne 
fragments  of  lens  become  entangled  in  the  v  treous  am? 
mo  further  attempt  should  be  made  to  remove  them  ' 

Ihe  lens  having  been  removed,  or  as  much  of  it  as  wdl 
rreadily  riow  away,  the  patient  is  to  be  sent  to  l  ed  in  a 
'SroVZii^r  -  *°      ^^-^P*  "-ler  thJ  in^ 

When  It  IS  deemed  advisable  to  extract  a  soft  cataract, 


:  motion. 


with 
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I  much  prefer  the  "linear  extraction"  to  a  suction 
operation. 

EXTHACTION  OF  SOFT  CATARACT  BY  SUC- 
TION.— This  method  of  removing  a  soft  cataract  was 
rciutroduced  by  Mr.  T.  Pridgin  Teale,  jun.,  of  Leeds,  who 
suggested  the  operation,  and  performed  it  with  success  in 
December,  1863,  on  a  young  man  who  had  a  traumatic 
cataract. 

The  extraction  of  the  lens  by  suction  maybe  completed 
in  one  operation,  but  my  own  feeling  is  that  it  is  better, 
as  a  rule,  to  divide  it  into  two  stages.  The  first  stage 
is  the  same  as  the  iDrelirainary  needle  operation  for  linear 
extraction  described  at  page  141.  Two,  three,  or  four 
days  having  elapsed,  tho  second  stage  or  suction  part  of 
the  operation  may  be  performed,  and  the  whole  lens,  now 
opaque  and  diffluent,  will  be  readily  drawn  through  the 
tubular  curette  of  the  instrument. 

The  seeond  stage,  or  the  suction  part  of  the 
operation,  may  be  performed  as  follows : — The  pupil 
having  been  previously  fully  dilated  with  atropine,  an 
opening  is  made  in  the  cornea  with  a  broad  needle  imme- 
diately within  the  pupillary  margin  of  the  dilated  pupU, 
sufficient  in  size  to  allow  of  the  easy  entrance  of  the  tubu- 
lar curette.  A  delicate  manipulation  of  the  instrument 
is  required  to  move  it  from  point  to  point,  so  as  to  place 
the  open  mouth  of  the  curette  in  the  most  favourable 
positions  for  sucking  in  the  lens  matter  without  in  any 
way  injuring  the  iris.  The  suction  power  must  be  care- 
fully regulated  by  the  operator,  who  is  able  to  arrest  it 
instantly  if  necessary. 

In  the  suction  instrument  made  by  Messrs.  Weiss  of 
the  Strand  (Fig.  28),  the  suction  is  obtained  through  a 
delicate  metal  syringe  placed  at  one  extremity  of  a  glass 
tube,  which  is  furnished  at  the  other  end  with  a  tubular 
curette,  the  aperture  of  which  is  countersunk.  The 
syringe  is  so  contrived,  that  with  one  hand  the  piston 
can  be  worked,  and  the  movements  of  the  curette  within 
the  eye  guided,  whilst  the  other  hand  is  left  free  to  fix  the 
globe  with  a  pair  of  forceps. 

In  the  instrument  devised  by  Mr.  Teale,  the  suction 
power  is  applied  by  the  mouth  of  the  operator.  It  con- 
sists of  a  glass  tube,  to  one  end  of  which  is  fastened-  a 
tubular  curette,  whilst  to  the  other  extremity  is  attaclied 
a  piece  of  india-rubber  tubing  with  a  glass  mouth-piece. 
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II.  HARD  CATARACTS 

are  characterized  by  a  timi 
nucleus,  and  maj' occur  at  any 
period  of  lite  after  thirty-five 
or  forty  years  of  age.  Both 
eyes  are  usually  affected,  but 
not  siraidtaueously.  In  the 
majority  of  cases  the  cataract 
commences  in  the  left  eye, 
and  in  its  subsequent  pro- 
gress keeps  in  advance  of  the 
cataract  in  the  right.  There 
are  different  forms  of  hard 
cataracts,  which  are  distin- 
guished from  each  other — 1, 
by  the  part  of  the  lens  in 
which  the  opacity  begins  ;  2, 
by  its  general  ajDpearance ; 
.  and  3,  by  the  age  of  the 
;  patient. 

Nuclear  Cataracts  are 
i  those  in  which  the  opacity 
i  commences  in  the  nucleus, 
:  the  marginal  portion  of  the 
'.  lens  remaining  for  a  time 
:  transparent. 

Striated  Cataracts. — 
i  The  opacity  first  shows  itself 
:  in  opaque  lines  in  the  cor- 

■  tical  substance  of  either  the 
'.  anterior  or  posterior  surface 

of  the  lens,  or  in  some  cases  in 
both  simultaneously.  These 

■  striaB  radiate  from  the  cir- 
cumference towards  the 
centre  of  the  lens. 

Black  Cataracts.— There 
'.are  two  classes  of  cataract 
:  to  which  the  name  black  has 
"i-been  given — 1,  to  the  liard 
f'Opaque  senile  lenses,  in  which 
lltho  nucleus  has  acquii-ed  an 
;3xcoptionally  dark  reddish- 
Jorown  colour;  2,  to  those 
r.rare  cases  in  which  a  lens 
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with  commencing  cataract  has  become  darkly  stained 
with  ha3matine  from  some  prior  extravasation  of  blood 
into  the  aqueous  chamber.  Dissolved  in  the  aqueous, 
the  hajmatine  has  joermeated  the  lens  capsule  and  been 
deposited  in  the  lens  substance. 

Senile  Cataracts  usually  occur  from  fifty  to  fifty-five 
years  of  age.  They  may  be  either  nuclear  or  striated.  They 
vary  greatly  in  consistence,  but  are  always  distinguished 
by  the  presence  of  a  distinct  firm  nucleus.  In  some  cases 
the  nucleus  is  small  and  hard,  with  a  good  deal  of  soft 
cortical  matter  surrounding  it ;  in  other  patients  the  nu- 
cleus is  large,  hard,  and  amber-coloured,  and  with  scarcel}' 
a  trace  of  cortical  substance.  Lastly,  there  is  a  third  class 
of  senile  cataracts,  in  which  there  is  a  small  or  medium- 
sized  nucleus  surrounded  by  an  ojDaque  but  fluid  cortex. 

The  progress  of  hard  cataracts  is  very  variable. 
In  one  patient  its  formation  will  be  very  rapid,  whilst  in 
another  it  will  take  many  years  before  the  whole  lens 
becomes  opaque.  Again,  it  may  be  slow  in  the  early  stage, 
but  develop  itself  quickly  in  the  last. 

Treatment  of  hard  Cataracts. — As  a  rule  it  is 
wise  to  postpone  an  operation  for  the  extraction  of  a  hard 
cataract  until  the  whole  lens  is  opaque.  This  may  be 
always  conveniently  done  when  one  eye  only  is  affected ; 
but  it  often  happens  that  the  cataract  is  slowly  advancing 
in  both  eyes,  and  the  sight  has  become  so  far  dimmed  as 
to  prevent  the  patient  following  the  business  on  which  his 
daily  bread  depends.  In  such  a  case  the  patient  cannot 
afi"ord  to  wait,  and  one  of  two  courses  may  be  pursued. 

1.  The  lens  may  be  removed  from  one  eye  by  an  extrac- 
tion operation  with  iridectomy,  see  p.  152.  If  some  soft 
cortical  matter  remains  behind,  the  pupil  must  be  kept 
dilated  with  atropine  after  the  section  has  united. 

2.  Before  attempting  any  operation  the  surgeon  may 
tear  through  the  central  portion  of  the  lens  capsule  with  a 
fine  needle,  so  as  to  admit  freely  the  aqueous  to  render 
opaque  the  transparent  portions  of  the  lens.  The  patient 
should  then  be  placed  for  a  few  days  in  a  darkened  room 
and  the  pupil  kept  under  the  influence  of  atropine,  so  as 
to  ward  off  any  of  the  inflammatory  effects  which  prick- 
ing a  hard  lens  will  sometimes  produce.  When  all  irrita- 
tion has  subsided,  the  opaque  lens  may  be  extracted  by 
the  operation  the  surgeon  may  select. 

When  both  eyes  are  afiected  with  cataract,  the  two 
operations  should  7iever  be  performed  at  the  same  time. 
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The  risk  is  too  great.  Some  accidental  cause,  which  ou 
a  future  occasion  might  be  averted,  may  influence  the 
patient  unfavourably,  and  both  eyes  may  be  lost.  No 
operation  should  be  done  on  the  second  eye  until  the 
result  of  the  first  has  been  decided. 

For  the  extraction  of  a  hard  cataract  one  of  the  follow- 
ing operations  may  be  selected : — 

FLAP  EXTRACTION  OPERATION  FOR  CATA- 
RACT.— The  principle  of  this  operation  is  to  make  a  sec- 
tion of  the  cornea  of  such  a  size  as  will  admit  of  the  easy 
exit  of  the  lens.  The  incision  should  be  confined  through- 
out  its  extent  to  the  true  corneal  tissue.  The  patient 
should  lie  on  a  couch  with  his  head  slightly  raised,  and 
the  operator  should  stand  behind.  If  he  is  ambidextrous, 
the  knife  should  be  held  in  his  right  hand  for  the  right 
eye,  and  in  his  left  for  the  left  eye  ;  but  if  he  is  unable 
to  work  with  his  left  hand,  he  must  stand  in  front  of 
the  patient,  and  make  the  corneal  incision  in  the  left  eye 
with  his  right  hand. 

Operation.— First  Step.— The  upper  lid  is  to  be  raised 
by  the  index  finger  of  the  operator,  and  maintained  in  this 
position  by  its  tarsal  margin  being  pressed  slightly  against 
the  edge  of  the  orbit,  whilst  the  pulpy  end  of  his  middle  fin- 
ger IS  placed  against  the  sclerotic  on  the  inner 
side  of  the  globe,  to  prevent  its  rolling  inwards  29- 
before  the  point  of  the  knife  has  transfixed  the 
cornea.  The  lower  lid  is  to  be  drawn  down 
by  one  finger  of  the  assistant,  with  which  he 
presses  it  against  the  malar  bone,  so  as  to 
avoid  making  any  pressure  on  the  eye.  The 
point  of  a  Beer's  or  Sichel's  knife  (Fig.  29), 
with  its  edge  upwards,  is  now  made  to"  enter 
the  cornea,  just  within  the  corneal  margin, 
and  at  about  the  level  of  the  centre  oflhe 
pupil.  The  blade  is  then  thrust  steadily  on- 
wards across  the  anterior  chamber  in  front 
of  the  iris,  until  its  point  transfixes  the  cornea 
at  a  spot  corresponding  to  that  at  which  it 
entered.  The  section  is  to  be  completed  sloiuly 
in  the  withdrawal  of  the  knife,  the  edge  of 
which  is  to  be  directed  slightly  forwards'as  it 
cuts  its  way  out.  A  too  rapid  completion  of 
the  incision  is  apt  to  be  followed  by  a  spas- 
modic contraction  of  the  muscles  of  the  ovc 

l2  ^ 
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•with  an  escape  of  the  lens,  and  very  probably  of  a  part  of 
the  vitreous  also. 

When  there  is  mnch  spasm  of  the  ocular  muscles  or 
straining  on  the  part  of  the  patient,  it  is  often  wise  to 
draw  out  the  knife  before  quite  finishing  the  section,  and 
thus  leave  a  small  bridge  of  cornea  to  be  cut  through  with 
a  small  secondary  knife  (Fig.  30),  after  the  capsule  has 
been  opened. 

The  second  step  of  the  operation  is  to  tear 
through  the  anterior  capsule  of  the  lens.  The  patient  is 
told  to  look  downwards  at  his  hands  or  his  feet,  so  as 

Pig.  so.  Pig.  31.  Pig.  32. 


to  expose  fully  the  corneal  wound,  through  svhich  the 
ordinary  pricker,  or  Graefe's  cystotome  (Figs.  31,  32) 
is  then  introduced  sideways,  and  the  capsule  freely 
opened. 

The  third  step  is  the  evacuation  of  the  lens  through 
the  corneal  section.  The  jDatient  is  again  directed  to  look 
towards  his  feet,  when  the  operator  places  the  point  of 
his  finger  on  the  upper  eyelid,  and  presses  gentty  on  the 
globe,  whilst  he  applies  the  side  of  the  curette  (Fig.  27) 
along  the  lower  lid,  through  which  he  exerts  a  steady 
pressure  on  the  eye,  which,  if  necessary,  is  so  regulated 
as  to  alternate  with  that  being  made  by  the  finger  above. 
As  the  lens  begins  to  escape  through  the  wound,  the  pres- 
sure on  the  globe  must  be  relaxed ;  and  in  many  cases, 
just  before  its  expulsion  is  completed,  it  must  be  entirely 
removed,  as  the  too  rapid  exit  of  the  lens  is  often  accom- 
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pauied  by  an  escape  of  vitreous.  After  the  operation  is 
completed,  and  before  finally  closing  the  lids,  one  or  two 
drops  of  gutt.  eserias  (F.  18)  should  be  dropped  into  the 
eye.  By  contracting  the  pupil  it  tends  to  prevent  pro- 
lapse of  the  iris. 

ACCIDENTS  WHICH  MAY  HAPPEN  IN  THE 
COURSE  OF  THE  OPEKATION.  —  a.  The  aqueous 
may  escape  too  soon,  so  that  the  iris  may  fall  in  front 
of  the  kuife.  When  this  happens  the  operator  should 
press  the  cornea  gently  against  the  blade  with  one 
of  his  fingers,  whilst  at  the  same  time  he  continues 
the  section  with  the  edge  of  the  knife  turned  slightly 
forwards.  By  this  manoeuvre  the  iris  will  often  be 
made  to  recede,  and  the  section  be  completed  without 
cutting  it. 

/3.  The  section  may  be  too  small.  When  this  is  the 
case,  the  mcision  should  be  enlarged  with  a  secondary 
knife. 

y.  The  vitreous  may  escape  before  the  lens.  This 
may  be  caused  by  the  incision  being  carried  into  the 
sclerotic,  or  from  the  straining  and  strugglino-  of  the 
patient.  When  this  casualty  occurs,  all  pressure  on  the 
eye  should  be  at  once  released,  and  the  lens  should  be 
withdrawn  from  the  eye,  if  possible,  iu  its  capsule,  by 
one  of  the  spoons  (Figs.  33,  34)  used  in  the  traction  opera- 
tion tor  cataract. 

8.  Deep  intra-ocular  hasmorrhage  may  occur.  This  is 
the  most  fatal  accident  which  can  happen;  the  eye  is 
always  irrecoverably  lost.  It  moat  frequently  occurs  iu 
eyes  which  are  glaucomatous,  or  otherwise  previously 
diseased.  _  The  bleeding  usually  takes  place  from  between 
the  choroid  aud  sclerotic.    (See  Article  H.emorru  igb 

BETWEEN  ClIOUOID  AXD  SCLEROTIC.) 

THE  TRACTION  OPERATION  FOR  CATARACT 

was  first  suggested  by  Von  Graefe  for  those  forms  of 
traumatic  cataract  where  the  nucleus  was  too  dense  to 
be  easily  removed  by  linear  extraction.  His  assistant. 
Dr.  Schutt  (now  Waldau)  extended  the  application  of 
this  operation  to  cases  of  ordinary  cataract,  and  desio-ned 
a  series  of  scoops  for  the  drawing  out  of  the  opanue 
lens  from  the  eye  His  description  of  the  operation  is 
pubhshed  in  the  Royal  London  Ophthalmic  Hospital 
Reports,  vol.  in.  page  159.    The  object  of  the  operation 
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is  to  draw  the  opaque  lens  out  of  the  eye  through  a  slit- 
like opening,  in  preference  to  the  large  incision  with  the 
corneal  flap. 

The  first  stage  of  the  operation  is  to  make  an 
incision  in  the  margin  of  the  cornea  at  the  corneo-sclerotic 
junction  with  a  lance-shaped  iridectomy  knife.  The 
opening  should  always  be  made  sufficiently  large  to  allow 
of  the  easy  introduction  of  the  scoop,  and  the  ready 
escape  of  the  lens.  If  the  aperture  is  found  on  the 
withdrawal  of  the  knife  not  to  be  arajjle  enough,  it  should 
be  enlarged  laterally  by  a  pair  of  scissors.  A  piece  of 
iris  is  next  to  be  exercised  as  in  the  operation  for  iridec- 
tomy, p.  99. 

The  second  stage  of  the  operation  is  to  tear 
through  the  capsule  of  the  lens.  This  is  to  be  done  with 
an  ordinary  pricker  (Fig.  31),  or  with  Von  Graefe's 
fleam-cystotonie  (Fig.  32),  which  should  be  gently  in- 
ti'oduccd  sideways  through  the  section,  so  as  to  avoid 
tearing  the  iris  or  scratching  the  inner  surface  of  the 
cornea. 


Fig,  33.  Fig.  34.     Fig.  35.  Fig.  36. 


Fig.  33,  Fron*:  view  of  Critcliott's  spoon.    Figs.  34,  35,  Frouf  auil 
side  view  of  Bowman's  spoou.    Fig.  36,  Taylor's  scoop. 


The  third  stage  of  the  operation  is  the  with- 
drawal of  the  lens  from  the  eye.    This  is  accomplished 
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by  gently  inti-oducing  the  traction  instrument  through 
the  wound,  usincr  scarcely  any  perceptible  force,  but 
urging  it  onwards  by  one  or  two  slight  lateral  move- 
ments, directing  it  at  the  same  time  first  a  little  back- 
wards, so  as  to  insinuate  its  extremity  between  the  pos- 
terior surface  of  the  lens  and  its  capsule,  and  then 
downwards  and  slightly  forwards,  allowing  it  almost 
by  its  own  weight  to  follow  the  posterior  curvature  of  the 
lens.  Haying  secured  the  lens  within  its  grasp,  the  in- 
strument ia  to  be  gradually  withdrawn,  slightly  depress- 
ing its  handle  during  this  movement,  so  as  to  draw  the 
lens  witli  it  out  of  the  eye.  If  the  whole  lens,  as  occa- 
sionally happens,  is  brought  out  with  the  first  with- 
drawal of  the  instrument,  the  operation  is  completed. 
Generally,  however,  some  soft  lenticular  matter  is  left 
behind,  and  sometimes  some  fragments  of  the  nucleus 
which  have  become  detached.  A  cataract  spoon  must 
now  be  reintroduced  to  bring  away  the  lens  matter  which 
remains. 

This  operation  is  seldom  performed  except  in  cases  of 
dislocation  of  the  lens,  when  it  is  generally  desirable  to 
extract  the  lens  in  its  capsule  with  one  of  the  traction 
instruments. 

GRAEFE'S  MODIFIED  LINEAR 
EXTRACTION.— The  principle  of 
this  operation  is  the  extraction  of 
the  lens  through  an  almost  straight 
opening,  the  arc  of  a  large  circle  made 
in  the  sclerotic  close  to  the  margin  of 
the  cornea. 

The  lids  should  be  separated  by  a 
stop-speculum,  and  the  globe  steadied 
by  a  pair  of  forceps  in  the  left  hand 
of  the  operator,  with  which  he  takes 
hold  of  the  conjunctiva  and  deep 
fascia  at  a  point  just  below  the 
centre  of  the  cornea.  The  point 
of  a  fine  knife  (Fig.  37)  is  then 
inserted  at  A  Fig.  38,  about  V"  from 
the  margin  of  the  cornea;  it  is  first 
to  be  directed  towards  0,  so  as  to 
extend  slightly  the  inner  wound,  and 
when  it  has  fairly  entered  the  anterior 
chamber,  it  is  to  be  turned  upwards 


Fig.  37. 
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to  B,  where  the  coimter-puncture  is  made.  The  hlude  is 
now  jDushed  ou  a  little  way  in  the  scleral  plane,  and 
then  being  turned  steeply  forwards,  it  should  cut  its 
way  out.  The  section  should  be  completed  in  the  with- 
drawal of  the  knife.  The  length  of  the  incision  must  be 
propoi-tioned  to  the  size  and  density  of  the  lens.  A  small 
liap  of  conjunctiva  is  generally  made  with  the  sclerotic 
section. 

A  portion  of  iris  is  next  seized  with  the  iris  forceps  and 
cut  off,  taking  care  that  no  ends  of  it  are  left  in  the 
edges  of  the  wound.  The  lens-capsule  is  then  opened 
with  the  cystotome;  and  finally  the  lens  is  made  to 
escape  through  the  scleral  incision  by  one  of  the  methods 
described  at  page  153. 

The  objections  to  Graofe's  operation  are,  from  the 
incision  being  made  in  the  sclerotic,  there  is  a  tendency 
to  produce  symj^athetic  ophthalmia  in  the  other  eye,  a 
calamity  I  have  known  happen  several  times.  There  is 
also_  a  greater  risk  of  loss  of  vitreous  than  when  the 
section  is  made  either  in  the  cornea,  or  through  the 
corneo-sclerotic  junction. 

The  operation  which  I  perform,  when  the  patient  is 
able  and  willing  to  take  an  ana3sthetic,  is  the  following  : — 

The  speculum  having  been  introduced  between  the  lids, 
and  the  eye  fixed  by  seizing  a  small  fold  of  the  conjunu- 


FiG.  00. 


tiva  near  the  margin  of  the  cornea  with  the  fine-toothed 
forceps,  the  section  of  the  cornea  is  made  with  a 
Graefe's  knife  (Fig.  37),  the  point  of  which  should  enter  the 
margin  of  the  cornea  on  a  level  with  the  upper  edge  of 
the  pujiil,  as  represented  in  Fig.  39.    I  prefer  to  confine 
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tderotic°''      ^^'"^  """^  """^  *°  trespass  on  the 

A  and  B  iu  Fig.  89  show  the  points  of  entrance  and  exit 
oUhe  kui  e  m  the  mcision.  A  piece  of  iris  is  then  to  be 
suzed  with  the  iris  forceps,  and  being  drawn  out  of  the 
™i  .i-emoved  witli  one  snip  of  the  scissors.  The 
capsule  IS  next  opened  with  the  pricker. 

Fig.  -lO. 


The  last  step  in  the  operation  is  to  expel  the  lens  from 
the  eye  through  the  corneal  wound.  This  is  facilitated 
by  several  manoeuvres.  'ii-uiucicca 

1.  The  method  I  prefer  is  to  press  with  the  curett- 
sbghtly  against  the  sclerotic  edge  of  the  wound,  so  as  to 

SaS-t  ttT^'"'  ni^'''^  "P-'"^'-^^  we^su^eis  maJe 

aga.n.t  the  ower  edge  of  the  cornea  with  the  back  of  the 
toi-toise-shell  spoon.    (Fig.  40.)  i-iii. 
■2.  If  the  eye  is  turned  much  upwards,  the  globe  may 

Fig.  41. 


Fig  41  shows  how  tlio  kuifu  is  held  dnriug  tlio  evtr.ic- 
tinn  o  catara,ct.  Tlio  ],.nullo  iicnr  tbo  bliulo  rests  on  the 
side  of  «K3  cxlrojuity  of  tlm  middle  fln-cr,  and  a-aiust  (ho 
ciul  of  the  riug  fingfr,  tlic  end  of  tlio  thumb  stfadviiDr  tbo 
baud  0  from  abovo.  In  tbn  woodcut,  tho  operator  is  sun- 
posod  to  br.  bcbmdtho  bead  of  the  patient,  and  the  operation 
on  the  right  eye.  i^^.iuum 
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be  drawn  downwards  with  the  fixing  forceps,  and  at  the 
same  time  an  upward  pressure  be  made  against  the  lower 
edge  of  the  cornea  with  the  tortoise-shell  spoon. 

3.  If  jireferred,  the  method  recommended  in  the  Article 
on  Fla])  Extraction  of  Cataract  may  be  adopted. 

The  lids  are  now  to  be  closed  with  a  single  narrow  strip 
of  adhesive  plaister  placed  across  their  margins,  and  tho 
cataract  bandage  applied. 

When,  from  any  cause,  the  ana3sthetic  is  not  given,  I 
perform  a  ilap  extraction,  but  make  the  corneal  section 
with  a  Graefe's  knife.  (See  Flap  Extraction,  p.  147.) 
The  section  made  with  a  Graefe's  knife  is  tlie  arc  of  a 
larger  circle  than  that  made  with  a  Sichel's,  and  is  less 
of  a  flap.  No  s]:)eculum  nor  fixing  forceps  are  required, 
and  no  iris  is  excised.  The  operation  is  thus  made  witb 
but  little  sufl^ering,  and  the  danger  of  loss  of  self-control 
on  the  part  of  the  patient,  as  far  as  possible,  avoided. 

I  prefer  it  to  Liebreich's  operation,  as  the  section  is 
entirely  within  the  cornea.  The  cases  best  suited  for 
this  o[)eration  are  senile  cataracts  in  thin,  wiry  patients, 
who  have  rather  deep-set  eyes,  and  who  possess  good 
control  over  their  emotions. 

LIEBBEICH'S   OPERATION  FOR  CATARACT.— 

Tho  following  is  Dr.  Liebreicli's  description  of  his  opera- 
tion : — 

"  The  incision  of  the  cornea  is  to  be  made  with  the 
smallest  possible  Graefe's  knife  in  the  following  manner : 
"  Puncture  and  contra-puncture  are  made  in  the  sclero- 


tic about  one  millimetre  beyond  the  cornea,  the  whole  re- 
maining incision  passing  with  a  very  slight  curve  through 


Fig.  42. 
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the  cornea,  so  that  the  centre  of  it  is  about  one  millimetre 
aud  a  half  distant  from  the  margin  of  the  cornea.  (Fi<T. 
4i|.)  This  incision  can  be  made  iipwards  or  downwarcfs, 
with  or  without  iridectomy,  and  the  lens  can  be  removed 
through  it  with  or  without  the  capsule. 

'•  If,  as  I  now  practise,  the  extraction  is  made  down- 
wards without  iridectomy,  the  whole  operation  is  reduced 
to  the  greatest  simplicity,  and  does  not  require  narcosis, 
assistance,  elevator,  or  fixation;  and  only  two  instruments 
—namely,  Graefe's  knife  and  one  cystotome,  with  Daviel's 
spoon.  * 

PAGENSTECHER'S  OPERATION  POR  DATA- 
RACT  differs  from  all  the  others  in  that  he  removes  the 
lens  in  its  capsule  entire.  He  makes  a  flap  incision,  usually 
dowmyards,  and  entirely  through  the  sclerotic,  leavin..-  a 
small  bridge  of  conjunctiva  at  the  apex  of  the  Hap.  He 
next  excises  a  large  segment  of  the  iris,  and  then  completes 
ins  section  by  dividing  the  conjunctival  bridge.  By  o-entle 
pressure  on  the  eye  he  now  endeavours  to  urge  the  lens  in 
Its  capsule  through  the  sclerotic  wound,  but  should  he  fail 
in  doing  so,  or  it  any  vitreous  should  escape,  he  at  once 
introduces  a  scoop  behind  the  lens,  and  draws  it  out  of 
the  eye  in  its  capsule.  Pagensteclier  states  that  on 
several  occasions  he  has  succeeded  in  thus  extracting  the 
lens-  without  the  loss  of  any  vitreous,  notwithstanding, 
that  m  some  of  the  cases  it  was  accomplished  by  the  aid 
pt  the  scoop  _  He  also  refers  to  the  remarkable  absence  of 
iritis  after  this  operation. 

MACNAMARA-S  OPERATION  FOR  CATARACT  — 

ihc  following  abstract  is  from  Mr.  Macnamara's  account 
of  his  own  operation 

,  .,'fVf?M^'"f ^""^  ^^it^  atropine,  the 

patient  laid  on  his  back,  and  placed  under  the  influence  of 
chloroform,  the  operator  adjusts  a  stop-speculum.  Sup- 
posing the  right  eye  is  to  be  operated  upon,  the  surgeon 
standing  behind  h,H  patient,  with  a  pair  of  fixing  foixeps 
su/,j.s  a  fold  of  the  con.Tunctiva  together  with  the  tendon 
of  the  internal  rectus  so  as  to  have  a  steady  firm  hold  of 

S  n7n  'i'";'-  V'^"*^"^'-  li'-^'^Hal^-es  a  short  and 
broad-bladed   triangular  knife,   and  thrusts   its  point 


*   llrilixh  j\rc<];,<il  Joiiriifi/,  Doc.  2,  1871 
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through  the  line  of  junction  of  the  cornea  and  sclerotic, 
pn  the  temporal  side  of  the  eye.  The  blade  of  the  knife 
IS  to  be  passed  steadily  onwards,  nearly  up  to  its  heel,  so 
that  the  incision  made  through  the  sclerotic  is  at  least 
half  an  inch  long  The  knife  being  laid  on  one  side,  but 
the  speculum  and  hold  of  the  internal  rectus  retained,  the 
scoop  is  to  be  inserted  so  far  into  the  anterior  chamber  as 
to  enable  us  to  reach  the  margin  of  the  pupil ;  the  handle 
ot  the  instrument  being  raised,  and  its  rounded  extremity 
depressed,  the  latter  evidently  rests  on  the  capsale  of  the 
icns,  immediately  within  the  margin  of  the  pupil.  The 
scoop  IS  now  to  be  slightly  withdrawn,  still  keeping  its 
extremity  on  the  lens,  but  so  as  to  draw  open  the  pupil 
tar  enough  to  enable  us  to  pass  the  scoop  round  the  outer 
circumference,  and  thus  behind  the  lens,  the  scoop  beino- 
thrust  onwards  along  the  posterior  capsule,  until  its 
toothed  extremity  embraces  the  inner  margin  of  the  lens  ; 
in  this  way  the  lens  comes  to  lie  in  the  concavity  of  the 
scoop,  and  may  be  removed  from  the  eye,  if  possible, 
without  breaking  the  capsule.  Should  the  capsule  of  the 
lens  be  ruptured,  however,  during  the  above-described 
manipulation,  the  bulk  of  the  lens  must  still  be  drawn 
out  of  the  eye  by  means  of  the  scoop  ;  and  subsequently 
particles  of  lenticular  matter  remaining  in  the  anterior 
chamber  must  be  taken  away.'"* 

TREATMENT  OF  THE  EYE  AFTER  AN  EXTRAC- 
TION OF  THE  CATARACT.— After  the  operation  is 
completed,  both  eyelids  should  be  gently  closed,  and  a 
Moorficlds  bandage  (F.  1)  applied;  and  the  patient 
siiould  then  be  placed  in  bed  in  a  darkened  room  with  the 
head  slightly  raised.  If  the  case  progresses  favourably, 
the  patient  may  be  allowed  to  get  up  after  thirty-sis 
hours,  and  lie  on  a  sofa,  or,  if  in  a  hospital,  rest  on  the 
outside  of  his  bed.  After  a  flap  extraction,  the  lids  should 
not  be  opened  to  look  at  the  eye  until  the  seventh  day ; 
but  after  a  modified  linear,  or  a  traction,  operation,  the 
eye  may  be  examined  with  safety  on  the  third  or  fourth 
day.  The  bandage  should  be  changed  night  and  morning, 
as  the  flow  of  tears  renders  the  linen  wet  and  uncomfort- 
able. If  the  lids  become  gummed  together,  a  piece  of 
linen  wet  with  tepid  water  should  be  drawn  a  few  times 


*  Macuaiimin,  Oii  Discasca  of  the  Eye,  3rd  edit.  p.  508. 
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across  tlieir  tarsal  bortlers,  and  then  gentl}'  pullino-  down 
the  lower  hd  with  one  linger,  they  may  be  sufficiently 
parted  to  allow  any  pent-up  tears  to  escape.  If  the  patient 
should  comp  am  that  the  cotton-wool  pad  makes  the  eye 
hot,  it  may  be  removed,  but  the  fold  of  linen  over  the 
eyes  and  the  bandage  should  be  continued.    After  abont 
eight  or  ten  days  the  bandage  may  be  given  up,  and  a 
broad  shade  be  worn  over  both  eyes.  Three  or  four  times 
dunng  the  day  the  lids  should  be  bathed  with  tepid 
water,  or,  if  there  is  any  irritation,  with  tlie  belladonna 
lotion  _(F.  40).    When  there  is   restlessness  after  the 
;  operation,  an  opiate,  or,  what  is  better,  a  subcutaneous 
1  injection  of  from  one-sixth  to  one-fourth  of  a  grain  of 
: morphia  should  be  given  at  bedtime;  and  if  the  patient 
complains  of  severe  pain  in  the  eye,  sufficient  to  prevent 
?f+^  lfc'\es  should  be  applied  to  the 

ttemple.  If  these  fail  to  give  relief,  the  bandage  should 
'be  removed  and  a  fold  of  linen  wet  with  cold  or  iced 
Twater  should  be  laid  over  the  closed  lids,  and  chano-ed  as 
coften  as  it  becomes  hot  or  dry.  A  mild  purgative  must  be 
ordered  if  necessary  so  as  to  insure  the  regular  daily 
.action  of  the  bowels  without  straining.  The  patient 
.shou  d  be  al  owed  his  regular  diet,  with  the  exception  o? 
J  he  day  of  the  operation,  when  1  generally  advise  only 
ibeef-tea  and  farinaceous  food. 

The  Casualties  which  may  occur  after  an  Extrac- 
noN  07  A  Hard  Cataract  are:—  J^xiRac 

1.  Prolapse  of  the  iris.  This  is  peculiar  to  the  flap- 
-xtraction,  and  to  those  operations  in  which  no  portion  of 
.he  ins  is  removed.  ^ 

2.  Iritis. 

3.  Suppuration  of  the  cornea. 

4.  Acute  ophthalmitis  and  suppuration  of  the  cbbe 

•:uent  Sila.  '"''''^^  ^^^^  conse- 

6.  Cystoid  cicatrix. 

I   fVffi?!,^?^^  ?f        '^^^         '^ome  on  from  the  first 
the  fifth  day  af  er  an  extraction  operation  in  which  no 
oortion  of  ins  has  been  excised,  and  Sometimes  even  later 
L  s  the  most  frequent  cause  of  failure  of  flap  extiaction 
.d  in  many  ca.ses  seems  to  be  due  to  the  irritKn  exc  S 
r  some  cortical  lens  matter  left  in  the  pupil  at  t  i^r 
the  operation.    It  is,  however,  often'  l^t^y  sZl 
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spasmodic  actiou  ou  the  part  of  the  patient,  such  as 
coughing  or  sneezing,  or  by  some  violent  emotion. 

Treatment.  — At  first  apply  a  compress  bandage  (F.  3), 
and  leave  the  prolapse  alone.  If  after  a  fortnight  or 
three  weeks  the  prolapse  continues  large  and  shows  no 
tendency  to  subside,  it  may  be  pricked  at  two  or  three 
points  with  a  fine  needle,  and  the  compress  be  reapplied. 
This  pricking  operation  may  be  repeated  two  or  three 
times  at  intervals  of  three  or  four  days. 

2.  Iritis  after  extraction,  is  usually  chronic  and 
serous.  It  commences  as  a  rule  from  one  to  three  weeks 
after  the  operation.  It  is  always  accompanied  with  pho- 
tophobia and  lachrymation,  and  frequently  with  the  edges 
of  the  lids  puffy,  thickened,  and  excoriated.  (For  a  fur- 
ther account  of  this  form  of  Iritis,  see  Tracmatic 
Iritis,  p.  90.) 

Treatment. — Belladonna  to  the  eye  in  one  form  or 
another  to  relieve  joain  and  keep  the  pupil  dilated.  Tonics 
of  quinine  or  iron,  or  both  (F.  79,  80,  81),  should  be  given. 
Coiinter-irritatiou  in  the  form  of  small  blisters  the 
size  of  a  shilling  to  the  temple  or  behind  the  ear  occasion- 
ally do  good ;  and  if  the  case  is  very  obstinate,  benefit  is 
sometimes  derived  from  a  moderate  mercurial  inunction. 

The  acute  iritis  is  comparatively  rare.  It  usually 
follows  one  or  two  days  after  the  operation,  and  unless 
soon  arrested  it  may  lead  to  the  destruction  of  the  e3'e. 
Occasionally  it  will  partially  subside,  and  then  become 
chronic. 

Treatment. — Leeches  to  the  temple  and  cold  api^li- 
cations  to  the  eye.  A  fold  of  linen  should  be  laid  over  the 
closed  lids,  and  be  moistened  with  iced  water  as  often  as 
it  becomes  hot  or  dry.  If  the  cold  ceases  to  be  grateful 
to  the  patient,  hot  fomentations  of  poppy-heads  or  bella- 
donna (F.  9,  10)  may  be  substituted.  Diffusible  stimuli 
and  tonics  (F.  67,  77,  79)  should  be  ordered,  with  a  liberal 
diet,  and  opiates  be  given  if  necessary  to  relieve  pain  and 
produce  sleep.  Mercury  in  any  form  is  seldom  of  use  in 
these  cases  ;  it  usually  depresses  the  patient,  and  so  does 
absolute  harm.  In  the  acute  traumatic  iritis  which 
follows  the  extraction  of  cataract,  there  is  a  strong  ten- 
dency for  the  inflammation  to  spread  to  the  neighbouring 
tissues,  and  thus  to  drift  into  ophthalmitis  or  general 
inflammation  of  the  eye. 

3.  Suppuration  of  the  Cornea  may  be  either  partial 
or  complete.    It  may  commence  in  the  line  of  the  incision 
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and  involve  more  or  less  of  the  corneal  Hap,  to  wbioli  it 
may  be  limited. ;  or  it  may  be  diffuse,  and  iuclude  tlie 
entire  cornea. 

Symptoms. — Increasing  pain  in  the  eye  and  around 
the  orbit;  oodematous  swelling  and  redness  of  the  lids; 
chemosis  of  the  conjunctiva  and  a  muco-puruleut  dis- 
charge. 

If  the  suppuration  is  partial  and  circumscribed, 
the  line  of  the  incision  will  look  opaque  and  yellow,  and 
there  will  be  some  purulent  inhltration  extending 
into  the  flap  of  the  cornea,  whilst  the  lower  part  of  the 
cornea,  although  perhaps  slightly  turbid,  will  still  retain 
some  of  its  transparency  and  polish.  This  condition  of 
the  eye  is  sufficient  to  create  great  anxiety,  but  if  the 
suppuration  can  be  confined  to  the  margin  of  the  wound, 
it  is  not  hopeless.  The  dangers  are — -1,  That_the  suppura- 
tion will  become  diffuse  ;  2,  that  it  will  extend  itself  to  the 
deeper  structures  and  induce  a  suppurative  inflammation 
of  the  globe ;  3,  that  although  the  suppuration  of  the 
cornea  may  be  subdued,  a  secondary  iritis  or  irido-cyclitis 
may  follow,  which  will  in  the  end  produce  softening  and 
atrophy  of  the  globe. 

When  the  suppuration  of  the  cornea  is  diffuse  or  com- 
plete, the  symptoms  are  the  same  but  intensified.  The 
suppuration,  instead  of  being  confined  to  the  margin  of 
the  flap,  invades  the  whole  structure  of  the  cornea.  The 
eye  must  then  be  considered  as  in-eparably  lost. 

In  old  and  feeble  patients  suppuration  of  the  cornea 
will  occasionally  occur  without  the  usual  inflammatory 
symptoms  of  pain  with  redness  and  swelling  of  the  lids 
being  manifested.  This  once  happened  to  a  poor  old 
woman,  who  had  long  been  an  inmate  of  a  workhouse,  on 
whom  I  operated  for  cataract.  With  only  a  sense  of 
grittiness  in  the  eye,  and  with  the  slightest  trace  of 
swelling  of  the  upper  lid,  partial  suppuration  of  the 
cornea  followed  on  the  fifth  or  sixth  day  after  the  opera- 
tion. 

Treatment.— An  attempt  may  be  made  to  ward  off  the 
early  symptoms  by  the  application  of  two  or  three  leeches 
to  the  temple,  and  iced  water  to  the  eye  ;  but  as  soon  as 
it  is  ascertained  that  suppuration  of  the  cornea  has  com- 
menced, a  different  treatment  should  be  adopted.  Warm 
fomentations  of  poppy-heads  or  belladonna  give  the  most 
relief,  and  may  be  used  every  two  or  three  hours,  and  in 
the  intervals  a  fold  of  lint  should  be  laid  over  the  eye 
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and  kept  moist  with  warm  water  or  the  belladonna  lotion. 
Pain  should  be  relieved  by  repeated  doses  of  opium,  which 
may  be  combined  with  ammonia,  quinine,  or  liq.  cin- 
chonas (F.  76).  The  patient  should  be  fed  up  with  such 
food  as  he  can  be  prevailed  on  to  take,  and  a  moderate 
allowance  of  wine  be  ordered  for  him.  A  compress  ban- 
dage (F.  3)  applied  to  the  eye  on  the  first  indication  of 
corneal  suppuration  is  often  of  service,  and  may  be  used 
jointly  with  the  warm  applications,  the  bandage  being 
removed  three  or  four  times  daily  to  allow  of  the  fomen- 
tations. If  the  pressure  bo  painful  it  should  not  be 
persevered  in. 

4.  Acute  Ophthalmitis  and  Suppuration  of  the 
Globe. —  When  this  happens  the  eye  is  lost,  and  the  only 
course  to  be  pursued  is  to  hasten  the  suppuration  by 
warm  and  sootliing  applications ;  to  give  free  vent  to  the 
pus  by  an  incision  through  the  cornea  if  necessary ;  to 
relieve  pain  by  opiates ;  and  to  support  the  patient  by 
tonics,  stimulants,  and  a  good  diet. 

5.  Imperfect  Union  of  the  Corneal  Wound 
and  consequent  Fistula. — From  some  cause,  often 
difficult  if  not  impossible  to  explain,  the  wound  of  the 
cornea  after  the  extraction  of  cataract  fails  to  unite  com- 
IDletely,  and  a  small  fistula  remains  through  which  the 
aqueous  slowly  dribbles. 

Treatment. — A  compress  bandage  (F.  3)  should  be 
placed  over  the  closed  lids,  and  twice  a  day  a  few  drops 
of  a  solution  of  atropine,  gr.  1  ad  aqute  5  1,  be  dropped 
into  the  eye.  This  ti-eatment  generally  succeeds  in  closing 
the  fistula,  but  if  after  a  fair  trial  it  produces  no  efi'cct, 
the  opening  in  the  cornea  may  be  touched  with  a  fine 
camel's-hair  brush  charged  with  nitrate  of  silver,  as 
recommended  at  page  50. 

For  the  symptoms  and  further  treatment  of  corneal 
fistula,  see  Fistula  of  the  Cornea,  page  50. 

Cystoid  Cicatrix.— This  can  only  occur  when  the 
incision  has  been  made  in  the  sclerotic.  It  is  due  to  the 
edges  of  the  wound  not  coming  into  close  contact  and 
to^'their  consequent  union  through  the  intervention  of 
cicatricial  tissue,  which  gradually  yields  before  the  out- 
ward pressure  of  the  parts  within  the  eye,  and  becomes 
thinned  and  bulging.  This  condition  of  the  cicatrix  m 
the  sclerotic  will  be  occasionally  met  with  after  iridectomy 
for  glaucoma.  It  is  most  liable  to  happen  m  eyes  in 
which  there  is  an  increased  intra-ocular  tension. 
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Treatment. — If  the  cystoid  cicatrix  is  small  oi*  gives 
no  inconvenience,  it  is  best  to  leave  it  alone.  When  large 
or  tronblesome,  it  may  be  punctured  with  a  broad  needle. 
If  the  bulging  of  the  cicatrix  is  on  the  increase,  and  the 
tension  of  the  eye  is  glaucomatous,  an  iridectomy  should 
be  jJerformed. 

CAPSULAR  CATAEACT  is  a  misnomer.  There  can- 
not be  an  opaque  capsule  and  a  transparent  lens.  There 
may  be  an  opaque  and  chalky  capsule  containing  the 
shrunken  remains  of  a  lens,  or  "there  may  be  an  opaque 
capsule  filling  the  pupil  after  the  lens  from  some  cause 
has  gone;  but  neither  of  these  can  be  considered  as 
examples  of  capsular  cataract.  The  class  of  cases  to 
which  the  term  can  be  most  correctly  apftlied  are  those 
m  which  there  are  spots  or  patches  of  opacity  on  the 
capsule  with  a  perfectly  transparent  lens. 

These  local  opacities  may  exist  under  two  circum- 
stances : — 

1st.  Patches  of  opacity  on  the  lens  capsiile  may  be 
formed  from  inflammatory  exudations  during  iritis  or 
other  inflammations  of  the  eye.  They  are  usually  central 
and  correspond  to  the  pupil,  but  occasionally  they  are 
deposited  as  a  white  zone  around  the  margin  of  the  lens, 
and  can  be  only  detected  when  the  pupil  is  dilated. 

2nd.  In  young  children  one  or  more  white  spots  are 
occasionally  seen  on  the  lens  capsule,  the  lens  itself  being 
clear  On  examining  the  cornea  of  such  eyes,  a  small 
nebula  will  be  frequently  found  to  correspond  with  the 
speck  on  the  lens  capsule  ;  and  on  inquiry  it  will  be  found 
that  these  patients  have  had  ophthalmia  neonatorum 
The  inference  is  that  during  the  attack  the  swollen  cornea 

:  and  the  most  prominent  part  of  the  lens  came  together, 
and  that  the  capsule  at  the  point  of  contact  then  became 
opaque.  It  should  be  remembered  that  in  newly-born 
children  the  space  between  the  centre  of  the  lens  and  the 
cornea  is  so  small  as  hardly  to  deserve  the  name  of  an 

1  anterior  chamber.    When  the  central  capsular  opacity  is 

^  single  and  prominent,  it  has  been  called  pyramidal 

[Cataract. 


CAPSULO-LENTICULAR  CATARACT.— In  this  form 
of  cataract  the  capsule  partakes  of  the  opacity.  It  may 
not  be  absolutely  opaque,  but  its  transparency  is  so 
laffected  that  it  would  materially  interfere  with  vision 

M 
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after  tlie  opaque  Icus  has  been  removed.  This  opacity 
is  generally  confined  to  the  anterior  layer  of  the  lens 
capsule. 

Treatment.— In  these  cases  the  plan  practised  by 
Sir  W.  Bowman  should  be  adopted.  After  the  section  of 
the  cornea  has  been  completed  and  the  piece  of  iris 
excised,  if  an  iridectomy  has  to  be  performed,  instead  of 
tearing  through  the  lens  capsule  with  the  ordinary  pricker, 
a  pair  of  fine  n-is  forceps  is  introduced  through  the  corneal 
wound,  and  seizing  hold  of  the  anterior  layer  of  the 
capsule,  it  is  withdrawn  from  the  eye,  and  the  operation 
of  extraction  of  the  lens  is  then  completed  in  the  usual 
way. 

DIABETIC  CATARACT.— The  only  peculiarity  in  this 
variety  of  cataract  is  its  origin.  The  opaque  lens  pre- 
sents no  characteristic  to  distinguish  it  from  cataract 
arising  from  other  diseases,  or  from  senile  decay.  As 
diabetes  frequently  attacks  young  people,  this  disease 
may  be  considered  as  one  of  the  causes  of  cataract  m 
early  life.  The  cataract  is  usually  soft,  but  this  is  due  to 
the  age  of  the  patient,  who  is  generally  below  the  period 
of  life  at  which  cataract  is  common.  In  diabetic  cataract 
the  opacity  is  probably  dependent  on  impaired  nutrition. 

Treatment.— The  same  as  for  ordinary  cataract.  The 
in-esence  of  diabetes  has  been  urged  as  a  reason  for  not 
operating  ;  but  if  the  patient  is  apparently  m  fair  health 
and  not  much  emaciated,  an  operation  is  certainly  not 
contra-indicated.  I  have  on  several  occasions  operated 
myself  for  diabetic  cataract,  and  have  frequently  seen  my 
colleagues  do  so  at  the  Ophthalmic  Hospital,  and  in  no 
case  have  any  unfavourable  symptoms  followed. 

FLUID  CATARACT  usually  occurs  in  young  patients 
and  is  sometimes  congenital.  It  has  a  uniform  greyish- 
white  milk-and-water  colour  without  any  visible  stiiffi  or 
snots.  The  fluidity  does  not  always  include  the  wliolc 
lens  ;  it  occasionally  happens  that  within  a  fluid  cortex 
there  is  a  small  flrm  nucleus.  There  is,  however,  a  form 
of  auid  cataract  which  is  met  with  in  elderly  people  which 
seems  to  be  an  advanced  stage  of  degeneration  ot  the  leus 
The  lenticular  matter  is  converted  into  a  semi-transparent 
yellowish  fluid,  which  contains  oil  globules  and  sometimes 
plates  of  cholcstcrinc.  In  some  exceptional  cases  the 
fluid  is  of  a  dark  chocolate  or  sepia  colour.    ]\Ir.  Haynes 
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"Walton  relates  tlie  case  of  a  lady,  cet.  seventy-seven,  on 
whom  he  operated,  in  which  "the  capsule  did  not  contain 
a  particle  oi'  lens,  but  was  filled  with  material  like  coffee- 
gronnds."* 

Treatment.— The  same  as  for  other  forms  of  cataract. 
If  after  the  section  has  been  made  in  the  cornea  and  the 
lens  capsnlo  opened  with  the  pricker  the  lenticular  matter 
is  found  to  he  fluid,  it  may  be  either  sucked  out  with  a 
syringe  or  allowed  to  escape  along  the  groove  of  a  curette. 

TRAUMATIC  CATAKACT,  or  cataract  the  result  of 
an  injury  to  the  eye,  may  occur  either  with  or  without  a 
rupture  of  the  external  coats  of  tlie  eye. 

i.  Traumatic  Cataract  with  Rupture  of  the 
External  Coats  of  the  Eye.— One  of  the  most  fre- 
quent complications  of  a  wound  of  the  cornea  is  an  injury 
to  the  lens.    Wounds  of  the  lens  terminate  almost  in- 
variably in  cataract.     The  point  of  injury  is  within 
twenty-four  hours  indicated  by  an  opaque  patch,  and 
this  opacity  gradually  increases  until  the  whole  lens 
becomes  opaque.    The  rapidity  of  the  formation  of  the 
cataract  will  depend  partly  on  the  extent  of  the  injury 
mHicted  on  the  lens  and  its  capsule,  and  partly  also 
on  the  age  of  the  patient.    If  the  rent  in  the  capsule 
IS  large,  and  the  lenticular  matter  has  also  been  broken 
into,  the  aqueous  humour  will  be  rapidly  brought  into 
contact  with  the  lens  substance,  and  its  trans'parency 
will  be  quickly  destroyed.     In  the  young,  the  lens  is 
soft,  and  becomes  more  rapidly  cataractous  from  an 
injury  than  in  the  aged,  where  it  is  more  dense  and  has 
a  firm  nucleus.    The  immediate  effect  of  a  wound  of 
the  lens  is  the  admission  of  the  ac^ueons  within  its 
capsule.    This  is  imbibed  by  the  lens  tissue,  each  part  of 
which  becomes  opaque,  and  rapidly  swells  as  it  is  brouo-ht 
under  the  influence  of  the  aqueous;  so  that  the  swellino- 
of  the  lens  increases  with  the  opacity  until  the  whole  is 
opaque.    The  lens  thus  swelling  frequently  presses  on 
the  posterior  surface  of  the  iris,  and  excites  great  irrita 
tion  :  hence  it  is  of  the  utmost  importance  that  the  punil 
should  be  kept  fully  dilated  with  atropine,  in  order  to 
afford  space  for  the  swelling  lens,  and  to  prevent  as  far  as 
possible  its  encroaching  on  the  iris. 


*  Surgical  Pi.seasos  of  tlio  Eye,  2ud  cdilion,  p.  5I2 
M  2 
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The  irritation  whicli  is  thus  excited  by  a  cataractous 
lens  is  greater  and  more  apt  to  occur  in  the  adult  and 
aged  person  than  it  is  in  the  child.  The  most  serious 
symptom  which  the  pressure  of  a  swollen  lens  on  the  back 
of  the  iris  is  apt  to  produce  is  a  glaucomatous  hardness  of 
the  globe — a  condition  known  as  traumatic  glaucoma. 
It  is  ushered  in  with  increased  pain  and  irritation ;  the 
anterior  chamber  is  diminished  in  size  from  the  lens 
having  pushed  the  iris  forwards  towards  the  cornea ;  the 
eye  has  a  pinkish  tinge  from  a  general  fulness  of  the 
sclerotic  vessels,  hut  especially  of  those  which  form  the 
ciliary  zone,  and  the  tension  of  the  globe  is  increased. 
This  state  of  eye  is  fraught  with  danger,  and  always  de- 
mands immediate  treatment. 

Traumatic  cataract  with  rupture  of  the  external  coats 
of  the  eye  is  veiy  commonly  associated  with  a  prolapse 
or  laceration  of  the  iris,  or  with  both ;  indeed  it  is  more 
usual  for  it  to  be  accompanied  with  some  lesion  of  the 
iris,  than  for  the  injury  to  be  confined  to  the  lens. 

2.  Traumatic  Cataract  without  Rupture  of  the 
External  coats  of  the  Eye. — Sudden  violence  against 
the  eye,  or  to  the  bony  parts  which  surround  it,  may 
cause,  without  any  rupture  of  the  external  coats  of  the 
eye,  a  rent  in  the  capsule  of  the  lens  sufficient  to  allow  the 
aqueous  to  permeate  its  structure  and  to  render  it  cata- 
ractous. Von  Graefe  noticed  that  in  such  cases  the  rent 
is  generally  at  the  periphery  of  the  lens,  or  within  the 
area  of  the  thin  posterior  capsule,  but  never  in  the  middle 
of  the  anterior  capsule. 

Again,  a  blow  on  the  eye  may,  without  any  apparent 
injury  of  the  lens  capsule,  so  disarrange  the  iuterual 
structure  of  the  lens  that  its  nutrition  wiU  become  im- 
paired, and  as  a  result  its  transparency  will  be  destroyed. 
This  accident  is  more  rare  than  the  preceding,  in  which 
the  lens  capsule  is  torn.  The  form  of  cataract  which  is 
usually  produced  is  a  diffused  opacity;  a  portion  of  the 
lens  first  becomes  nebulous,  and  this  nebulosity  increases 
until  the  whole  lens  is  opaque. 

Treatment  of  Traumatic  Cataract.— 1.  If  the 
cataract  is  uncomplicated  iv'dh  injunj  fo  the  iris,  and  has 
been  caused  by  some  fine  sharp-pointed  instrument  pene- 
trating the  cornea,  there  is  good  reason  to  ho)->e  for  a 
favourable  result.  A  solution  of  atropine,  gr.  1  ad  aqua3 
gl,  should  be  dropped  twice  or  three  times  a  day  into  the 
eye  to  dilate  the  pupil  fully,  and  thus  to  keep  the  ins  out 
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of  the  way  of  tlie  swelling  leus.  A  compress  and  bandage 
sliould  be  fastened  over  the  closed  lids,  or,  if  it  is  more 
comfortable,  a  fold  of  linen  wet  with  cold  water  or  the 
belladonna  lotion  (F.  40)  may  be  laid  over  the  eye.  If 
there  is  jjain  in  the  eye  or  aronnd  the  orbit,  two  leeches 
shonld  be  at  once  applied  to  the  temiDle.  The  patient 
should  be  kept  in  a  darkened  room.  If  after  all  the  irri- 
tation occasioned  by  the  injury  has  subsided,  a  gradual 
absorption  of  the  lens  matter  is  found  to  be  going  on,  it  is 
wise  not  to  meddle  with  the  cataract,  but  to  keep  a  care- 
ful watch  over  the  eye,  and  be  prepared  to  treat  symp- 
toms as  they  arise,  being  guided  by  them  iu  the  future 
management  of  the  case. 

2.  If  the  wound  in  the  lens  is  complicated  luitli  injary 
io,  or  prolapse  of,  the  iris,  attention  must  first  be  directed 
to  the  iris,  which,  if  prolai^sed,  will  require  to  be  dealt 
with  in  one  of  the  ways  suggested  under  the  heading 
PjROLjVrsE  OF  THE  Iris.  The  general  treatment  recom- 
mended in  the  preceding  section  must  be  also  adopted 
here,  and  if  no  untoward  symptoms  arise,  the  cataractous 
lens  must  be  ;ieft  untreated  until  the  eye  has  quite  re- 
covered from  the  ijriraary  shock  of  the  injury. 

Whenever  a  traumatic  cataract  excites  great  irritation 
or  induces  symptoms  of  traumatic  glaucoma,  the  lens 
should  be  at  once  removed.  The  operation  to  be  selected 
■will  depend  on  the  density  of  the  lens,  the  general  con- 
dition of  the  eye,  and  the  age  of  the  patient.  As  a  rule, 
when  the  lens  is  soft,  a  linear  extraction  should  be  per- 
formed, and  an  iridectomy  may  be  combined  with  this 
operation  if  circumstances  render  it  advisable. 

If,  however,  the  patient  is  advanced  in  years,  and  the 
lens  consequently  more  or  less  hard,  the  best  operation 
will  be  the  extraction  operation  with  iridectomy,  see 
page  152. 

SECONDARY  CATARACT  is  when  the  opacity  of 
the  lens  is  dependent  on,  and  secondary  to,  disease  of 
the  vitreous,  choroid,  or  retina.  In  these  cases  the  lens 
not  only  grows  opaque,  but  frequently  undergoes  a 
further  degeneration,  and  earthy  salts,  the  carbonate 
and  phosphate  of  lime,  are  deposited  both  in  it  and  in 
its  capsule.  The  appearance  of  such  a  lens  is  very 
characteristic;  it  is  usually  somewhat  shrunken  and 
flattened,  with  a  peculiar  opaque  chalky  look,  and 
either  strikingly  white  or  tinged  slightly  with  yellow. 
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It  is  often  associated  \vitli  other  degenerative  clianges 
within  tlie  eye,  and  occurs  conjointly  with  bony  forma- 
tions on  the  choroid,  and  secondary  detachments  of  the 
I'ctina. 

Treatment.— Secondary  cataracts,  as  a  rule,  are 
best  left  alone.  In  the  majority  of  cases,  the  eye,  when 
the  cataract  is  complete,  is  blind,  and  the  extraction  of 
the  leus  would  give  no  imiDrovement  of  sight.  Even  in 
the  most  favourable  instances,  where  there  is  some  per- 
ception  of  light,  and  a  moderately  active  pupil,  the 
fundus  of  the  eye  is  usually  so  unsound  that  it  is 
always  doubtful  whether  the  slight  chance  of  benefit  is 
sufficient  to  justify  the  risk  of  an  operation.  Cei-tainly, 
when  the  patient  has  one  eye  good,  no  operation  for  the 
extraction  of  an  opac^ue  and  chalky  lens  in  the  other 
should  be  performed. 


CAPSULAR  OPACITIES. 

CAPSTJLAB,  OPACITIES  FOLLOWING  THE  LOSS 
OF  THE  LENS. — After  the  ,  leus  has  been  removed, 
either  by  absorption  or  extraction,  some  density  of  the 
capsule  which  has  been  left  is  very  apt  to  occur,  and 
to  greatly  mar  the  excellence  of  vision  which  the 
patient  would  otherwise  possess.  The  degree  of  oi^acity 
varies  very  much,  and  is  dependent  on  different  cir- 
cumstances. 

The  simplest  form  of  Opacity  of  the  Capsule 

is  that  which  often  occurs  after  an  operation  for  the 
removal  of  the  lens,  especially  after  linear  or  suction 
extraction.  Its  formation  is  unaccompanied  with  any  in- 
flammatory action.  Examined  with  the  ophthalmoscope, 
a  film  of  cajDsule  will  he  found  occupjdng  the  pupillary 
space,  not  actually  o]:)aque,  but  with  its  transparency 
sufficiently  dulled  to  interfere  with  the  due  passage  of  the 
light  to  the  fundus  of  the  eye.  Sir  W.  Bowman  has  sho\vn 
that  the  capsule  may  caiise  a  serious  imperfection  of  sight 
ivitliout  becoming  opaque,  by  assuming  a  wrinkled  and 
folded  state,  so  as  to  produce  an  unequal  refraction  of 
light  in  its  passage  through  it,  and  a  consequent  con- 
fusion of  the  imago  on  the  retina. 

The  second  form  of  Opacity  of  the  Capsule  is 
where  the  membrane  itself  is  semi-opaque,  but  its  opacity 
is  considerably  increased  by  bits  of  soft  lenticular  matter 
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liaviug  become  enclosed  between  parts  of  tlie  anterior 
and  ijostcrior  layers  of  the  capsule.  If  the  pupil  be 
dilated  with  atropine,  the  opacity  of  the  capsule  will  be 
seen  to  vary  in  density  in  different  points  of  its  area, 
according  to  the  quantity  of  lens  matter  which  has  been 
enclosed  between  its  layers.  This  form  of  opacity  is  not 
necessarily  accompanied  with  any  inflammatory  action. 

The  third  form  of  Opacity  of  the  Capsule  is 
always  associated  with  iritis.  Lyaiph  is  effused  on  the 
surface  of  the  capsule,  and  adhesions  more  or  less  exten- 
sive between  it  and  the  iris  close  the  puiDil.  The  capsule 
itself  becomes  opaque,  and  blending  with  the  lymph  upon 
its  surface  grows  tough,  and  almost  fibrous  in  its  struc- 
ture, losing  all  its  natural  elasticity.  This  state  of  the 
cajDsule  is  very  frequently  combined  with  some  soft 
oiDaque  lens  substance  shut  in  between  its  layers  ;  indeed, 
in  many  cases  it  is  due  to  the  irritation  which  has  been 
excited  from  some  lenticular  matter  having  been  left 
behind  at  the  time  of  the  operation  for  the  extraction  of 
the  lens. 

It  is  this  form  of  membranous  opacity  which  fre- 
quently undergoes  after  a  lapse  of  time  a  degeneration 
of  structure  ;  in  some  cases  losing  the  toughness  it  at 
first  accpiircd,  it  becomes  brittle  and  friable,  allowing  a 
needle  or  a  pair  of  iris  forceps  to  pass  through  it  like 
tinder ;  or  it  may  in  after  years  become  the  seat  of 
eai-thy  deposits.  The  second  form  of  capsular  opacity  I 
alluded  to,  where  a  portion  of  lenticular  matter  is  en- 
closed between  the  layers  of  the  capsule,  is  also  liable  to 
degenerative  changes,  and  to  have  earthy  salts  deposited 
in  the  vestiges  of  the  lens  between  its  folds. 

TREATMENT    OF    CAPSULAR   OPACITIES.  —  In 

ti'cating  opacities  of  the  capsule  after  the  lens  has 
been  removed,  it  may  be  taken  as  a  rule  which  should 
never,  if  possible,  be  departed  from,  that  no  opera- 
tion should  be  performed  so  long  as  the  eye  is  red  or 
irritable. 

Needle  Operation  for  Opaque  Capsule. — A  single 
needle  is  usually  sufficient  to  tear  an  opening  through  the 
semi-opaque  or  wrinkled  capsule  which  is  often  found  after 
an  ordinary  operation  for  cataract,  but  two  needles  should 
be  in  readiness  in  case  a  second  is  required. 

Before  commencing  the  operation  the  pupil  should  bo 
fully  dilated  with  atropine.  The  needle  should  penetrate 
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the  coi'nea  obliqiiely  about  one  or  oue  and  a  half  lines 
from  its  circumference,  and  jDassing  across  tlie  pupil  to 
the  opposite  side,  it  should  puncture  the  capsule  close  to 
the  iris,  and  by  then  slightly  depressing  the  hand,  the 
needle  is  made  to  dip  a  little  mto  the  vitreous,  and  to  cut 
its  way  through  the  capsule.  In  some  eyes  one  or  two 
dips  of  the  needle  will  suffice  to  make  a  clear  opening  in 
the  cajDSule,  whilst  in  other  cases  they  have  to  be  repeated 
many  times. 

Occasionally  it  happens  that  after  the  needle  has  made 
an  opening  through  the  capsule,  an  adherent  film  remains 
stretching  across  the  pupil,  which  a  single  needle  fails  to 
divide.  A  second  needle  should  then  be  used,  after  the 
manner  first  recommended  by  Sir  W.  Bowman.  It  should 
be  introduced  by  the  other  hand  through  the  cornea  at 
a  point  nearly  opposite  to  the  first;  and  passing  its 
point  hehincl  the  band,  whilst  that  of  the  first  needle 
remains  in  front  of  it,  so  that  their  points  cross,  the  one 
needle  is  made  to  revolve  a  few  turns  over  the  other, 
until  the  band  of  capsule  is  torn ;  or  if  this  does  not 
readily  follow,  the  two  needles  may  be  then  slightly  but 
slowly  separated ;  a  proceeding  which  will  seldom  fail  in 
breaking  it  through. 

In  cases  where  there  is  some  lens  matter  enclosed 
between  the  anterior  and  posterior  layers  of  the  capsule, 
a  needle  operation  such  as  has  been  abeady  described 
will  generally  be  sufficient.  The  breaking  up  of  the 
capsule  will  ex230se  the  particles  of  lens  matter  to  the 
action  of  the  aqueous,  and  they  will  usually  be  quickly 
absorbed. 

When  there  has  been  iritis,  and  the  jDupil  is  closed  with 
a  dense  membrane,  a  new  pupil  may  be  formed  and  the 
capsule  torn  through  with  two  needles  ;  but  this  will  not 
always  suffice,  as  iritis  will  often  follow  the  operation,  and 
the  pupil  will  again  become  closed.  It  is  generally  neces- 
sary, after  the  capsule  has  been  torn  through,  to  remove 
a  portion  of  the  iris  and  make  a  false  pupil.  Another 
very  efficient  way  of  dealing  with  such  cases,  is  to  divide 
the  capsule  and  cut  through  the  lower  margin  of  the 
pupil  with  .fine  scissors,  Fig.  21,  page  103. 

To  use  Two  Needles  to  Tear  througli  ttie 
Opaque  Capsule  and  Open  out  the  Closed  Pupil. 
• — One  needle  is  to  be  introduced  through  oue  side  of 
the  cornea  and  be  passed  into  the  centre  of  the  capsule 
upon  which  the  pupil  is  contracted  and  adherent.  The 
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second  needle  is  to  penetrate  the  opposite  side  of 
the  cornea,  and  to  be  inserted  also  into  the  capsule 
close  to  the  first.  The  points  of  the  two  needles 
are  now  to  be  dipped  downwards  a  little  into  the 
vitreous,  and  to  be  di'awn  slowly  in  opposite  direc- 
tions, so  as  to  tear  through  the  capsule,  and 
at  the  same  time  to  pull  open  the  pupil. 
Having  done  tliis,  the  needles  are  to  be 
withdrawn,  and  according  to  the  size  of 
the  pujoil  which  has  been  formed  must 
depend  the  necessity  of  making  an  arti- 
ficial pupil  by  removing  a  piece  of  the  iris. 
If  the  new  pupil  does  not  open  out  suflfi- 
cicutlj-,  it  will  be  well  at  once  to  make  an 
opening  in  the  cornea  with  a  broad  needle, 
and  with  a  Tyrrell's  hook  (Fig.  20,  p.  102) 
to  draw  out  a  piece  of  the  iris  and  cut 
it  off. 

The  most  difficult  cases,  however,  of  all 
to  treat  are  tJiose  in  ivliich  there  is  a  piece 
of  toiicjh  miUj-white  looking  lens  capiside 
occupying  the  pupillary  area,  and  to  which 
the  iris  is  adherent  at  points.  The  normal 
elasticity  of  such  a  portion  of  capsule  has 
been  lost,  and  oftentimes  some  of  the  earthy 
salts  are  found  to  be  incorporated  with  it, 
or  with  the  remains  of  the  little  lenticular 
matter  which  has  been  enclosed  between  its 
layers.  A  needle  operation  here  would  do 
no  good. 

There  are  two  modes  of  deahng  with  such 
cases : — 

1.  The  most  safe,  and  at  the  same  time 
a  very  efficient  operation,  is  to  cut  through 
the  opaque  capsule  and  enlarge  the  old 
pupil  by  a  pair  of  scissors  (Fig.  21,  page 
103).  An  incision  is  to  be  made  with  the 
point  of  an  iridectomy  knife  just  within 
the  upper  margin  of  the  cornea,  sufficiently 
large  to  admit  easily  the  closed  blades  of  the  scissors. 
The  scissors  are  tlaen  to  be  introduced  within  the 
(.hamber,  and  the  sharp-pointed  blade  made  to  perforate 
the  opaque  capsule,  and  passed  downwards  some  distance 
behind  the  pupillary  edge  of  the  iris,  when  with  one 
clip  of  the  scissors  the  opaque  capsule  and  sphincter 
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of  tliG  iris  is  divided.  If  the  iris  be  sufficiently  healthy 
for  its  cut  edges  to  retract,  a  good  pupil  -will  be  thus 

formed.  .       ,  ,  i 

2.  Having  fully  dilated  the  pupil  with  atropine,  detach 
the  opaque  capsnle  from  its  adhesions  to  the  iris  by  a  fine 
needle  introduced  through  the  cornea.    This  being  done, 
the  fine  needle  is  to  be  withdrawn  and  the  opening  it  bas 
made  is  to  be  enlarged  with  a  broad  needle  to  allow  of  the 
introduction  within  the  anterior  chamber  of  the  canular 
forceps  (Fig.  43),  with  which  the  piece  of  capsule  is  to  be 
seized  and  drawn  out  of  the  eye.    If,  on  drawing  out  the 
opaque  capsule  through  the  aperture  in  the  cornea,  a  point 
of  it  is  found  still  adherent  to  the  iris,  that  which  has  been 
withdrawn  should  be  snipped  off  with  a  pair  of  scissors, 
but  no  attempt  should  be  made  to  detach  it  by  force. 
This  operation  is  a  very  hazardous  one,  though  the  result, 
when  success  follows,  is  very  brilliant.   The  great  danger 
consists  in  the  dragging  upon  the  ins  and  the  cihary  pro- 
cesses.   I  have  occasionally  seen  suppuration  of  the  globe 
follow  this  operation.  .  . 

After  all  operations  for  capsular  o]3acities,  the  eye 
should  be  kept  for  at  least  three  or  four  days  with  the 
pupil  fully  dilated  with  atropine. 

DISLOCATIONS  OF  THE  LENS. 

DISLOCATION  OF  THE  LENS  INTO  THE  AN- 
TERIOR CHAMBER  may  be  either  congemtal,  or  the 
result  of  an  injury  such  as  a  blow  on  the  eye,  or  on  the 
bead  in  the  vicinity  of  the  eye.  Occasionally  it  is  caused 
by  excessive  retching  or  coughing,  but  m  such  cases  it 
will  generally  be  found  on  inquiry  that  the  eyes  were 
unsound,  and  predisposed  to  this  accident.  _  _ 

Symptoms.— A  transparent  lens  lying  m  its  capsuLc 
in  the  anterior  chamber  presents  a  peculiar  and  charac- 
teristic appearance.  It  looks  like  a  largc  drop  of  oil 
Ivino-  at  the  back  of  the  cornea,  the  margin  of  the  lens 
exhibiting  a  brilliant  yellow  reflex.  The  iris  is  pushed 
backwards,  and  the  anterior  chamber  is  tbus  greatly 
deepened.  The  pupil  is  always  more  or  less  dilated  m 
proportion  to  the  amount  of  pressure  the  lens  exerts  upon 
the  iris  The  leus  in  this  abnormal  position  _  acts  as 
a  foreign  body.  It  is  productive  of  great  irritation,  and 
of  severe  pain.  The  inflammation  which  so  fTCqueutly 
follows  this  accident  may  be  partially  due  to  other  parts 
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oE  tlic  63^0  having  sufEerccT  from  the  primary  iajury ; 
ljut  mucli  must  aho  be  attributed  to  the  pressure  uf  the 
k'us  on  the  iris. 

The  pain  which  accom]iauies  this  clisphiceraent  of  tlie 
hus  is  usually  severe  and  neuralgic  in  character,  often- 
times more  intense  than  the  state  of  the  eye  would  lead 
us  to  anticipate;  but  the  pressure  on  the  iris,  and  conse- 
quently on  the  ciliary  nerves,  is  sufficient  to  account  for 
its  severity. 

Treatment  of  Dislocation  of  the  Lens  into  the 
Anterior  Chamber. — If  the  lens  is  giving  rise  to  irrita- 
tion, it  should  undoubtedly  be  removed,  and  as  soon  as 
posssible  :  the  irritation  will  probably  continue  and  in- 
crease if  it  is  allowed  to  remain  in  its  abnormal  position. 
But  if  the  lens,  although  lying  in  the  anterior  chamber,  is 
not  acting  as  an  irritant,  and  the  eye,  when  seen  by  the 
snrgeon,is  jjerfectly  Cjuiet  and  free  from  nndne  vascularity, 
what  course  should  be  pursued  ?  To  answer  this  question, 
it  is  necessary  first  to  consider  what  are  the  present,  and 
what  are  likely  to  be  the  ultimate  effects  of  such  an  acci- 
dent.   There  are  two  results  which  generally  follow  the 
long-continued  presence  of  the  lens  in  the  anterior  cham- 
ber— viz.,  paralj'sis  and  atrophy  of  the  iris  ;  both  of  these 
are  due  to  the  one  cause,  pressure  of  the  lens  on  the  iris. 
They  are  not  the  immediate  results  of  a  dislocated  lens, 
but  they  are  the  sequences  of  the  prolonged  pressure 
which  is  kept  up  by  the  lens  against  the  iris,  when  it  has 
been  allowed  to  remain  for  many  mouths  or  years  in  contact 
with  it.  Now,  although  the  eye  when  first  seen  may  be  quiet 
and  free  from  all  vascular  excitement,  yet  it  is  impossible 
to  say  how  long  this  quiescent  state  may  last.    An  out- 
break of  acute  inilammatioii  may  occur  at  any  time  with- 
out any  especial  assignable  cause  beyond  the  abnormal 
]ircssure  of  the  lens  on  the  iris.    Again,  the  presence  of 
the  lens  in  the  anterior  chandjer  is  very  apt  to  give  rise 
to  a  glaucomatous  state,  under  which  the  tension  of  the 
globe  becomes  suddenly  increased,  and  the  pain  very 
severe.    This  condition  is  always  one  of  peculiar  danger 
to  the  eye,  and  calls  at  once  for  active  treatment. 

Considering,  then,  the  many  casualties  which  may 
happen  to  an  eye  with  a  dislocated  lens  lying  in  its 
anterior  chamber,  I  believe  it  is  advisable  in  all  cases  to 
remove  it. 

In  children  a  suction  operation  or  a  linear  extraction 
may  be  performed.  It  is  generally  judicious  in  such  cases 
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to  complete  tlie  extraction  of  the  lens  in  one  sitting,  rather 
than  to  divide  it  into  two  stages,  with  an  interval  of  some 
days  between  them,  as  in  the  ordinary  mode  of  performing 
suction  and  linear  extraction  o]3erations. 

If  the  patient  he  an  adult,  or  a  person  advanced  in 
years,  the  dislocated  lens  should  be  removed  through  a 
section  in  the  margin  of  the  cornea,  its  exit  being  assisted 
■with  a  cataract  spoon.  Having  made  the  section  in  the 
corueo-sclerotic  junction  withaGraefe's  cataract  knife,  and 
if  possible  excised  a  portion  of  the  iris,  the  lens  should  be 
taken  away  in  its  capsule,  with  the  aid  of  one  of  the  trac- 
tion instruments  (Figs.  33,  34),  or  with  the  skeleton  spoon 
(Fig.  36,  page  150),  or  with  a  sharp  hook  which  maybe 
made  to  seize  hold  of  it  and  draw  it  from  the  eye.  During 
the  operation  an  escape  of  vitreous  will  probably  occur, 
as  the  suspensory  ligament  must  have  been  torn  to  allow 
of  the  lens  being  dislocated,  and  this  could  hardly  have 
been  accomplished  without  at  the  same  time  some  rup- 
ture of  the  hyaloid  membrane. 

DISLOCATION  OF  THE  LENS  INTO  THE  VI- 
TEEOtrS. — This  accident  may  occur  either  with  or 
without  rupture  of  the  external  coats  of  the  eye. 

The  lens  is  usually  dislocated  enclosed  in  its  capsule, 
which  may  be  either  entire  or  partially  lacerated.  If  the 
capsule  has  been  torn,  the  lens  will  soon  become  cata- 
ractous ;  but  even  if  it  is  entire,  the  lens  generally  after 
some  months  becomes  opaque,  on  account  of  its  due 
nutrition  being  interfered  with. 

If  the  dislocation  has  been  complete,  the  iris,  having 
lost  the  support  of  the  lens,  will  fall  slightly  backwards 
towards  the  vitreous,  and  thus  increase  the  depth  of  the 
anterior  chamber.  The  iris  will  also  generally  be  found 
tremulous,  its  whole  surface  vibrating  with  the  move- 
ments of  the  eye. 

If,  however,  the  dislocation  has  not  been  quite  complete, 
but,  as  is  usually  the  case,  some  shreds  of  the  suspensory 
ligament  still  connect  the  lens  in  its  capsule  with  the 
upper  region  of  the  globe,  then  the  lower  surface  of  the 
iris  ao-ainst  which  the  lens  presses  will  be  bulged  towards 
the  cornea,  whilst  the  plane  of  the  upper  part  will  be 
unaltered.  "When  the  lens  is  thus  suspended,  it  may  be 
sometimes  seen  by  the  unaided  eye,  but  always  by  focal 
illumination,  hanging  by  filmy  shreds  from  the  upper 
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surface  of  the  globe,  aud  swaying  to  and  fro  with  the 
motions  of  the  eye. 

State  of  the  Pupil. — There  is  always  more  or  less 
dilatation  of  the  pupil.  This  is  probably  chiefly  due  iu 
most  cases  to  the  injury  which  the  ciliary  nerves  have 
sustaiued  in  the  accident,  although  it  may  also  be  partly 
accounted  for  by  the  pressure  which  the  displaced  lens 
often  exerts  on  the  lower  segment  of  the  iris. 

The  general  symptoms  are  those  of  great  irritation. 
There  is  increased  vascularity,  with  dread  of  light,  lachry- 
mation  and  pain.  The  eye,  from  the  first  effects  of  the 
injury,  becomes  actively  inflamed,  but  this  state  under 
treatmeut  may  gradually  subside.  It  is,  however,  gene- 
rally succeeded  by  a  low  form  of  choroido-iritis  or  choroido- 
retinitis,  which  is  kept  up  by  the  irritation  caused  by  the 
abnormal  position  of  the  lens.  In  this  stage  a  glaiico- 
matous  state  frequently  supervenes,  and  the  tension  of 
the  eye  becomes  greatly  increased.  With  the  increase  of 
tension  all  the  symptoms  become  aggravated  ;  and 
unless  the  lens,  the  source  of  the  irritation,  is  removed, 
the  loss  of  the  eye  is  certain.  This  glaucomatous  con- 
dition is  liable  to  occur  in  all  the  dislocations  of  the  lens 
witliin  the  eye,  but  it  is  more  jDrone  to  follow  those  in 
which  the  lens  is  either  partially  or  completely  disijlaced 
behind  the  iris,  than  when  it  is  thrown  in  front  of  that 
structure. 

Treatment  of  Dislocation  of  the  Lens  into  the 
Vitreous. — If  the  dislocation  is  complete,  and  the  eye 
is  free  from  irritation,  it  should  be  left  alone,  but  the 
patient  should  be  kept  under  careful  supervision.  If, 
however,  the  displaced  lens  is  exciting  iuflammation,  it 
should  be  removed.  This  is  best  done  by  a  traction 
operation.  No  speculum  should  be  used,  as  its  pressure 
on  the  eye  favours  the  escape  of  vitreous.  The  upper 
lid  should  be  raised  with  a  retractor,  or  by  the  index 
finger  of  the  operator,  whilst  the  section  is  made  in  the 
margin  of  the  cornea  with  a  Graofe's  knife,  as  in  the 
cataract  extraction  operation,  page  1.52.  It  is  often  im- 
possible to  seize  hold  of  the  iris  to  draw  it  out  of  the 
wound  preparatory  to  excising  a  portion  of  it ;  for  having 
lost  the  support  of  the  lens,  it  will  sometimes  fall  back- 
wards and  get  so  behind  the  cut  edge  of  the  sclerotic  that 
the  forceps  cannot  be  made  to  grasp  it.  This  difiicnlty  is 
increased  by  an  escape  of  vitreous,  which  almo.st  in- 
variably takes  ]5lace  immediately  on  the  withdrawal  of 
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the  knife  from  tlie  eye,  and  is  dependent  on  a  rapture 
of  the  hyaloid  at  the  time  of  the  accident,  which  has 
allowed  the  vitreons  to  fall  forwards.  If,  thereibre,  the 
attempt  to  seize  and  draw  out  a  piece  of  iris  is  unsuccess- 
ful, it  is  better  at  once  to  pass  the  scoop  through  the 
pupil  to  the  Lack  of  the  lens,  and  to  draw  it  out,  iE 
possible,  in  its  capsule. 

DISLOCATION  01"  THE  LENS  BENEATH  THE 
CONJUNCTIVA  can  only  occur  in  cases  where  the  scle- 
rotic has  been  ruptured,  whilst  the  conjunctiva  over  the 
rent  has  remained  entire.  The  lens,  separated  by  the 
violence  of  the  injury  from  its  ciliary  attachmcDt,  is 
forced  out  of  the  eye  through  the  wound,  and,  as  the  con- 
juuctiva  has  not  been  lacerated,  it  will  be  seen  lying 
beneath  it.  The  dislocation  is  almost  invariably  upwards, 
or  ujjwards  and  inwards,  as  it  is  in  the  upper  region  of 
the  eye,  between  the  insertion  of  the  recti  muscles  and 
the  margin  of  the  cornea,  that  the  spht  of  the  sclerotic 
coat  most  frequently  occurs. 

Symptoms. — The  lens  will  be  seen  lying  beneath  the 
conjunctiva,  forming  a  small,  roundish,  semi-transi^arent 
swelling.  If  the  anterior  chamber  is  clear,  the  altered 
shape  of  the  pupil,  probably  also  the  ti-emulous  state  of 
the  iris,  and  the  jDresence  of  a  subconjunctival  tumour, 
will  be  sulScient  evidence  of  the  nature  of  the  accident. 
The  lens  is  nearly  always  dislocated  enclosed  in  its  cap- 
sule; but  owing  to  the  rough  manner  in  which  it  is 
squeezed  through  the  aperture  in  the  sclerotic,  the  cap- 
sule is  often  lacerated,  and  the  lenticular  matter  fre- 
quently somewhat  comminuted. 

Treatment. — When  the  lens  is  seen  lying  beneath  the 
conjunctiva,  it  should  be  removed;  and  this  may  be  done 
by  making  a  small  incision  through  the  conjunctiva  either 
with  a  cataract  knife,  or  with  a  pair  of  fine  scissors,  and 
then,  if  the  lens  is  entire  in  its  capsule,  by  at  once  lifting 
it  out ;  or  if  its  capsule  has  been  broken  aud  its  substance 
comminuted,  carefully  taking  it  away  piecemeal  with  a 
small  scoop,  paying  special  regard  that  fragments  of  it 
are  not  left  between  the  lips  of  the  wound  iu  the  sclerotic 
to  interfei'e  with  its  primary  union.  The  lids  should  be 
then  closed,  and  a  cotton-wool  compress  with  a  light 
bandage  be  applied  to  the  eye. 

It  will  be  well,  as  a  jirecautionary  measure,  to  aiij^ly 
two  or  three  leeches  to  the  temialc,   and  for  a  few 
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>{lays  to  keep  the  patient  on  a  slightly  antiphlogistic 
I  regimen. 

PARTIAL    DISLOCATION    OF    THE    LENS  may 

(  occur  fi-om  blows  on  the  eye  or  the  side  of  the  head,  when 
;  a  portion  only  of  the  suspensory  ligament  is  detached, 
;  and  consec^uentl3''  a  limited  or  only  partial  displacement 
of  the  lens  ensues. 

1.  The  lens  may  be  dislocated  either  partially  upwards 
•  or  partially  downwards,  and  in  either  position  it  may  con- 

■  tinne  permanently  fixed.    Occasionally  the  lens  is  found 

■  to  be  slightly  tilted  without  any  absolute  displacement ; 
one  margin  is  jjressed  forwards  against  the  iris,  whilst  the 
other  is  forced  back  into  the  vitreous. 

2.  The  suspensory  ligament  may  have  been  torn  or 
partially  detached  at  one  part  of  its  circumfereuce  :  and 


Fig.  U. 


Tlio  woodcut  reprcsuiits  a  partial  dislocation  of  tlio  lens. 
In  the  patient  from  whom  this  drawing  was  taken  the  lens 
was  displaced  outwards,  and  a  little  tilted,  so  as  to  present 
its  inner  edge  slightly  forwards.  It  was  already  very  cloudy, 
and  was  rapidly  becoming  cataractous.  With  the  movements 
of  the  head  the  lens  was  seen  to  vibrato. 

;  although  no  immediate  displacement  of  the  lens  may  have 

■  followed,  yet,  owing  to  this  loosening  or  partial  detach- 
ment of  its  ligament,  it  may  have  become  what  is  called 
a  movable  or  swinging  lens,  swaying  backwards  and  for- 
wards with  the  movements  of  the  head  or  the  eye.  In 

'  certain  postures  of  the  head,  as  in  looking  downwards  or 
in  stooping  forwards,  a  partial  dislocation  of  the  lens 
through  the  pupil  may  take  place  ;  whilst  with  the  head 

I  erect,  as  in  looking  directly  forwards  or  upwards,  the 
lens  may  sink  back  behind  the  puinl  to  apparently  its 
normal    position.    Independently  of   the  intra-ocnlar 
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symptoms  which  such  a  swinging  lens  is  liable  to  excite, 
a  serious  defect  in  visioii  will  be  produced  by  the  frequent 
changes  in  the  i^osition  of  the  lens,  such  as  to  render 
the  eye  not  only  comparatively  useless,  but  a  source 
of  very  considerable  annoyance  and  even  danger  to 
the  iDatient,  by  causing  him  to  misjudge  and  confuse 
objects  with  which  he  may  come  in  contact  in  his  daily 
work. 

General  Symptoms. — Partial  displacements  of  the 
lens  ai-e  generally  accompanied  by  grave  symptoms.  The 
blow  required  to  produce  such  an  injury  must  be  one  of 
considerable  force,  and  the  mere  laceration  of  the 
suspensory  ligament,  irresijective  of  the  irritation  to 
which  the  mal-position  of  the  lens  may  give  rise,  is 
sulEcient  to  place  the  eye  for  a  time  in  some  danger. 
But  when  all  the  first  symijtoms  which  may  be  attri- 
buted to  the  blow  have  passed  away,  there  often  remain 
severe  neuralgic  pains  in  the  eye  and  around  the  orbit, 
which  in  some  instances  are  persistent,  though  varying 
in  intensity,  whilst  in  other  cases  they  are  recurrent,  with 
intervals  of  perfect  ease.  The  sight  is  always  materially 
affected,  as  in  proportion  to  the  tilting  forwards  of  the 
lens  the  patient  becomes  myopic.  The  lens  may  continue 
transparent  for  a  long  time  after  the  injury,  but  the 
general  rule  is  for  it  sooner  or  later  to  become  cataractous. 

The  most  alarming  condition  which  a  partially  displaced 
lens  is  likely  to  produce  is  a  state  of  glaucoma,  which  may 
come  on  at  any  period  after  the  accident.  In  such  cases 
the  glaucomatous  symptoms  are  generally  more  or  less 
recurrent;  for  the  increased  tension  of  the  eye,  being 
dependent  on  pressure  on  the  back  of  theiris.is  produced 
whenever  the  lens  falls  forward  against  that  structure, 
and  gradually  subsides  when  this  pressixre  is  removed  by 
a  change  of  the  position  of  the  lens.  A  fi-equent  repeti- 
tion of  this  glaucomatous  condition  will,  however,  speedily 
induce  such  changes,  that  unless  means  are  adopted  to 
arrest  it,  total  loss  of  sight  must  in  the  end  be  the  result. 

Treatment  of  Partial  Displacements  of  the 
Lens. — If  the  lens  from  partial  detachment  of  its 
suspensory  ligament  ia  a  swinging  or  movable  one,  and 
is  frequently  dropping  partially  through  the  pupil,  and 
thus  producing  a  confusion  of  the  patient's  vision,  even 
though  there  is  no  pain,  its  extraction  should  be  advised. 

If  glaucomatous  symptoms  come  on,  the  removal  of  the 
lens  becomes  an  absolute  necessity,  and  an  operation  for 
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its  extractiou  should  be  performed  with  as  little  delay  as 
possible. 

The  lens  is  best  removed  by  making  a  section  of  the 
cornea  with  a  Graefe's  kuife,  either  upwards  or  down- 
wards, so  as  to  make  the  cut  correspond  with  the  edge 
of  the  lens,  which  is  tilted  forwards.    A  cataract  spoon 
(Figs.  33,  34),  or  a  Taylor's  scoop  (Fig.  36),  is  then  to  be 
introduced  through  the  wound,  and  with  it  the  lens  is  to 
be  drawn  out.    If  the  lens  is  very  movable,  it  may  be 
steadied  by  transfixing  it  with  a  needle  passed  through  the 
cornea,  prior  to  making  the  corneal  section,  and  thus  it 
1  may  be  held  in  position  until  the  cataract  scoop  has  been 
1  passed  behind  it.    Some  vitreous  will  probably  be  lost 
during  the  operation,  owing  to  a  rapture  of  the  hyaloid 
1  when  the  lens  was  dislocated. 


CHAPTER  V. 


IDISKASES  OP  THE  EETINA,  CHOKOID,  AND  OPTIC  NEEVE. 

1  HYPEREMIA    OF    THE    RETINA— In  estimatino- 
;  the  degree  of  vascularity  of  the  retina,  the  fundus  of  the 
; diseased  eye  should  be  compared  with  that  of  the  sound 
one,  as  fulness  of  the  vessels,  if  equally  present  in  both 
eyes,  would  clearly  not  account  for  a  special  defect  in  one 
,  of  them.    Hypertemia  may  be  caused  by  overworking  the 
I  eyes,  and  especially  if  they  are  hypermetropic,  or  myopic  ; 
I  or  it  may  come  on  from  repeated  exposure  to  bright 
!  lights ;  or  it  may  be  associated  with  inflammation  of  any 
'  part  of  the  eye.    The  fundus  looks  too  red,  and  the  optic 

■  nerve  has  a  decidedly  pinkish  aspect.  The  patient  com- 
plains of  occasional  flashes  of  light,  and  an  inability  to 
continue  his  accustomed  work  for  any  length  of  time,  from 
a  sense  of  fatigue  and  heat  in  the  eyes.  I  have  seen  this 
condition  of  the  eyes  in  seamstresses,  bootbinders,  en- 

u  gravers,  and  amongst  the  Spitalfields  weavers,  who  arc 
:  often  engaged  for  many  hours  at  close  work  with  an  in- 

■  sufficient  light.  It  is  occasionally  associated  with  hy,:,er- 
cDsthesia  or  undue  sensibility  of  the  retina.  The  eye  is 
thus  rendered  intolerant  of  bright  light,  and  frequently 

.during  the  day  the  lids  are  spasmodically  closed  from 

N 
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sudden  guslies  of  hot  tears  accompanied  with  a  sense  of 
erittiness  and  increased  photophobia.  These  paroxysms 
nsnally  last  only  two  or  three  minutes,  when  the  eyes 
return  to  the  condition  they  were  in  before. 

A  more  serious  form  of  hyperasmia  is  a  passive  venous 
cono'estion  due  to  some  impediment  m  the  return  how  ot 
blood.  It  is  seen  in  impairments  of  sight  due  to  tuc 
iDresence  of  tumours  within  the  orbit  or  the  skull,  or  to 
some  local  congestion  of  the  brain.  It  occurs  m  cases  ot 
acute  amaurosis  dependent  on  suppressed  menstruation, 
and  it  will  be  also  found  in  all  glaucomatous  afaections. 

Treatment.— For  the  first-mentioned  form  of  liyper- 
ajmia  of  the  retina,  rest  of  the  eyes  is  imperative,  ihe 
patient  should  abstain  from  all  work  which  reqmres  clo.se 
apphcation  of  the  eyes  or  a  stooping  position  ot  the  head, 
and  he  should  wear  blue  glasses  when  exposed  to  any 
o-lare  of  artificial  light.   One  or  two  leeches  apphed  to  the 
temple,  and  repeated  at  intervals  of  two  or  three  days,  are 
often  of  service;  and  mild  counter-u-ritation  behind  the 
ears,  or  to  the  temple,  by  the  repeated  application  ot 
small  blisters  or  a  stimulating  Imiment,  will  occasionally 
do  good.    As  the  congestion  is  often  due  to  some  impair- 
ment  of  the  sympathetic  nerve,  which  from  such  cause 
fails  to  exert  its  proper  influence  in  maintaining  a  due 
tonicity  of  the  vessels,  preparations  of  ^o^' ^l^'^V'J 
acids  and  bark,  are  frequently  of  the  gix^atest  beneht  As 
a  local  application,  the  cold  douche  is  the  best.    It  should 
be  applied  to  the  eyes  with  the  hds  closed 

For  the  second  form  of  hyperemia,  the  treatment  must 
necessarily  be  very  unsatisfactory.  _  When  there  is  reason- 
abfe  evideLe  to  suppose  tl^^t  is  caused  by  a  tamou 
within  the  skull,  medicine  can  do  litt  e  if  any  good  i  he 
S  de  or  bromide  of  potassium,  singly  or  combmed  may 
be  tried  ;  but  my  own  experience  is  that  they  are  seldom 
of  any  benefit. 

■RVTINITIS  OR  INFLAMMATION  OF  THE 
-RETINA  generally  arises  from  some  constitutional 
fause  atsypSis,  or  disease  of  the  kidneys  ;  but  it  may 
also  be  pr?dtrced  by  over-use  of  the  eyes  before  strong 
St  It  may  occur  as  a  secondary  aftection  from  ob- 
sk-uction  to  tli  retmal  circulation,  from  orbital  tumoui  , 
from  ^mbolism,  or  from  an  extension  of  an  inflammation 
:  he  neiVhbouring  structures.  8°  i'^tmate  [  a^^ 
arc  the  retina  and  choroid  m  health,  that  it  is  diflicuit 
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for  one  to  be  affected  by  disease  witliont  the  other  also  par- 
ticipating, lu  sjjeakiug  therefore  of  tlie  diseases  of  the 
retina,  it  must  not  be  inferred  that  the  retina  only  is 
ai£ected,  but  that  it  is  the  structure  primarily  involved, 
aud  the  seat  of  the  principal  morbid  changes.  As  in 
iritis,  I  will  fiyst  describe  the  general  symptoms  of  retinitis, 
and  then  bripHy  refer  to  the  special  peculiarities  which 
mark  the  various  forms  of  tliis  disease. 

General  Symptoms.— The  patient  complains  that 
he  sees  surrounding  objects  darkly,  as  though  he  were 
looking  through  a  mist.  He  has  to  examine  closely  what- 
ever he  'wishes  to  see  correctly,  and  to  use  a  strong  light ; 
in  fact,  from  the  dulled  sensibility  of  the  retina  a  deep 
impression  is  required.  As  the  disease  progresses,  the  held 
of  vision  becomes  contracted,  or  portions  of  it  are  lost ; 
and  the  darkness  steadily  increases  until  ultimately  the 
eye  is  blind.  The  defect  of  sight  is  influenced  by  the  part 
of  the  retina  which  is  chiefly  affected  ;  when  the  peripheral 
portions  are  first  attacked,  the  field  of  vision  is  contracted, 
but  the  impairment  of  sight  is  much  less  than  when  the 
region  of  the  yellow  spot  is  invaded  by  the  disease.  The 
external  appearance  of  the  eye  is  unchanged,  there  is 
nothing  about  it  to'  strike  the  ordinary  observer  ;  it  is  only 
by  the  ophthalmoscope  that  the  symptoms  complained  of 
by  the  patient  can  bo  explained. 

Examined  with  the  Oplitlialmoscope,  there  i=i 
seen  a  change  in  the  transparency  of  the  retina,  which  is 
slightly  turbid  or  milky,  from  a  delicate  film  of  exudatiou 
on  its  surface.  There  is  usually  some  swelling  of  the 
optic  disc,  its  outline  is  indistinct,  and  looks  blended 
with  the  surrounding  parts.  The  veins  are  generally 
more  or  less  distended  and  sometimes  tortuous,  and  parts 
of  them  are  here  and  there  rendered  loss  distinct,  on 
account  of  the  him  which  covers  them.  There  may  be 
extravasations  of  blood,  or  inflammatory  exudation  into 
the  retinal  tissue,  which  will  appear  as  greyish-white 
sj^ots. 

The  prognosis  of  retinitis,  except  when  it  proceeds 
from  syphilis,  is  generally  unfavourable.  The  prospect 
of  recovery  is  diminished  in  proportion  to  the  extent  of 
the  hajmorrhagcs,  and  the  amount  of  the  inflammatory 
exudations.  Nerve  structure  once  destroyed  is  never 
replaced.  It  is  only  therefore  when  the  exudations  have 
been  chiefly  confined  to  the  connective  tissue  of  the  retina 
that  a  favourable  result  will  follow.    When  there  has 
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been  neitlier  ha3moiT]iage  nor  isolated  grey  spots  of 
exudation,  the  eye  may  recover  with  fair  sight.  Retinitis 
may  terminate  in  blindness  from  atro]jhy  of  the  retina, 
or  by  its  detachment  from  the  choroid. 

Treatment. — For  that  form  of  retiaitis  which  is  appa- 
rently unconnected  either  with  syphilis  or  disease  of  the 
kidney,  small  alterative  doses  of  the  hydrarg.  perchlorid. 
(F.  101)  may  be  given  two  or  three  times  a  day ;  or  the 
iodide  or  bromide  of  potassium  (F.  91,  99)  may  be  pre- 
scribed, and  at  the  same  time  slight  counter-irritation 
may  be  kept  up  by  rubbing  into  the  temple  every  night  a 
little  of  the  unguent,  hydrarg.  iodidi  rubri  (F.  132).  The 
eyes  should  be  allowed  absolute  rest,  and  this  can  be 
obtained  by  the  patient  abstaining  from  all  close  work, 
and  by  wearing  spectacles  with  glasses  of  a  rather  dark 
cobalt  blue.  If  the  retinitis  can  be  traced  to  overwork, 
or  has  come  on  after  fever  or  any  severe  illness,  tonics 
of  quinine,  iron,  or  cinchona  with  the  mineral  acids  should 
be  ordered,  with  rest  to  the  eyes,  and,  if  possible,  change 
of  air. 

RETINITIS  Al.BVM.l'NVRlCA  —  Nepliritic  Neuro- 
Retinitis. — This  form  of  retinitis  has  received  the  name 
of  "  albuminurica,"  from  being  frequently  associated  with 
renal  disease,  when  the  urine  is  charged  with  albumen. 
It  usually  occurs  iu  patients  who  have  Bright's  disease 
of  the  kidney,  and,  consequent  on  it,  an  hypertrophy  of 
the  left  ventricle  of  the  heart. 

Symptoms. — There  are  three  forms  in  which  this  ne- 
phritic retinitis  may  occur.  1 .  It  may  gradually  develop 
itself  with  the  advance  of  the  kidney  disease.  For  a  long 
time  the  patient  may  have  complained  of  a  general  misti- 
ness, everything  appearing  as  if  through  a  veil ;  or  the  im- 
pairment of  vision  may  have  been  confined  to  one  portion 
of  the  field,  when  suddenly  the  sight  is  discovered  to  be 
markedly  worse.  The  whole  field  may  be  thus  affected, 
so  that  the  eye  is  almost  dark ;  or  the  blindness  may  he 
partial.  This  sudden  loss  of  sight  is  probably  due  to 
retinal  hasmorrhage,  and  is  in  proportion  to  the  number, 
size,  and  locality  of  the  blood-clots. 

2.  The  second  form  of  nephritic  retinitis  is  dependent 
on  urjemia,  and  occurs  iu  the  later  stages  of  kidney  dis- 
ease, associated  with  suppression  of  urine,  delirium,  and 
convulsions.  The  loss  of  sight  is  very  rapid,  and  some- 
times permanent.    If  no  organic  changes  have  taken 
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1  place  in  the  retina  from  liaamorrhage  dnringthe  attack  of 
iura3mic  poisoning,  the  patient  may  gradually  regain  much 
lof  his  sight  after  the  kidneys  have  resumed  their  func- 
itious  ;  hut  the  jDrognosis  is  always  nnfavourahle. 

3.  Nephritic  retinitis  occasionally  occurs  in  women  dur- 
iing  pregnancy,  who  are  suffering  from  albuminuria  in- 
Iduced  by  the  pregnant  state.  This  form  of  the  disease  is 
1  frequently  accompanied  by  retinal  hasmorrhage,  and  both 
.  eyes  may  be  affected  by  it.  In  one  case  under  my  care 
•the  sight  of  both  eyes  was  so  far  desti-oyed  by  retinal 
hhajmorrhages  that  only  the  perception  of  large  objects  re- 
iimained.  The  prognosis  is  very  unfavourable.  When  there 
::is  nephritic  retinitis  in  pregnancy,  my  own  feeling  is  that 
premature  labour  should  be  brought  on,  with  the  hope 
that,  in  sacrificing  the  life  of  an  unborn  child,  we  may 
-save  the  more  valuable  life  of  the  mother. 

Ophthalmoscopic  Appearances. — The  optic  nerve 
lis  slightly  swollen  and  oedematous,  with  its  margin  indis- 
ttinct  and  blurred  into  the  surrounding  cloudy  retina. 
.Ai-ound  the  disc  the  retina  looks  of  a  greyish-white,  and 
tthe  vessels  as  they  pass  to  and  from  the  optic  nerve  are 
iin  parts  obscured  by  the  exudation.  At  various  points  of 
tthe  retina  buff-coloured  patches  are  seen,  and  in  the 
I  neighbourhood  of  the  yellow  spot,  small  whitish  glistening 
I  bodies  appear  sprinkled.  The  retinal  veins  are  distended 
£  and  tortuous,  and  there  are  frequently  numerous  small 
eeffusions  of  blood  scattered  over  the  retina.  The  hasmor- 
rrhage  is  always  from  the  capillaries,  and  this  no  doubt 
i  is  due  to  the  morbid  state  of  the  coats  of  the  vessels  in 
a  advanced  Bright's  disease,  and  to  the  increased  force  by 
V -which  an  hypertrophied  heart  sends  the  blood  through 
tthem. 

In  a  well-marked  case  of  nephritic  retinitis  the  disease 
cof  the  kidneys  may  be  diagnosed  by  the  ophthalmoscopic 
3  appearance  of  the  eye,  but  in  the  early  stage  of  albumin- 
I  uric  retinitis  it  is  impossible  to  distinguish  it  from  neu- 
iritis  induced  by  other  causes.  In  all  cases  of  neuritis  the 
\  urine  should  be  examined. 

Mr.  Hnlke  has  had  two  opportunities  of  dissecting  eyes 
8  affected  with  chronic  renal  retinitis,  an  account  of  which 
I  he  published  in  the  "Ophthalmic  Hospital  Reports."* 
]  He  found  there  was : — 

"  1.  CEdematous  swelling  of  the  optic  nerve  and  retina. 


*  Iioyal  London  Ophthalmic  Hospital  Keports,  vol.  v.  p.  10. 
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"  2.  Large  granular  corpuscles,  more  or  less  abundant, 
mostly  in  the  intergranule  layer. 

•'  3.  Botryoidal  masses  of  colloid,  also  in  tliis  layer. 

"  4.  Nests  of  sclerosed  and  enlarged  ganglionic  cells,  or 
moniliformly  swollen  and  sclerosed  nerve-fibres  in  the 
ganglionic  and  opticus  layers. 

"  5.  HaBmorrhages  :  The  shape  of  the  patches  of  the 
extravasated  blood  being  determined  by  the  arrangement 
of  the  tissues  into  which  the  blood  escapes." 

It  has  been  said  that  by  the  presence  of  retinitis  albu- 
minurica,  the  surgeon  may  at  once  diagnose  with  the 
ophthalmoscope  Bright's  disease  ;  but  it  should  be  remem- 
bered that  the  affection  of  the  eyes  is  usually  secondary 
to  that  of  the  kidneys  ;  and  that  it  is  only  in  advanced 
cases  of  the  disease  that  the  symptoms  are  sufiiciently 
marked  to  do  more  than  point  to  the  kidneys  as  the 
probable  source  of  the  mischief. 

Treatment. — As  the  state  of  the  eyes  is  secondary  to 
and  dependent  on  the  disease  of  the  kidneys,  the  treat- 
ment must  be  constitutional,  and  those  remedies  should 
be  selected  which  are  suitable  for  the  renal  affection  from 
which  the  patient  is  suffering.  The  bowels  should  be 
made  to  act  once  daily,  the  pulv.  jalapoa  comp.,  or  some 
hydragogue  cathartic  being  given  early  in  the  morning 
when  necessary.  The  preparations  of  iron  usually  do 
good,  and  of  these  the  tinct.  ferri  perclilorid.  is  perhaps 
the  most  useful.  The  object  to  be  obtained  is  to  relieve 
the  kidneys  by  promoting  the  action  of  the  skin  and  the 
bowels.  Mercury  in  any  form  in  nephritic  retinitis 
should  be  strictly  avoided.  If  the  eye  is  painful,  a  leech 
applied  to  the  temple  will  often  give  ease,  and  it  may  be 
repeated  from  time  to  time.  The  patient  should  strictly 
rest  the  eyes,  and  protect  them  from  all  exposure  to 
glare  or  artificial  light,  and  for  this  purpose  he  should 
wear  spectacles  with  curved  cobalt-blue  glasses.  He 
should  also  avoid  stooping,  as  it  favours  the  flow  of  blood 
to  the  eyes,  and  thus  renders  them  more  liable  to  retinal 
basmorrhages. 

RETINITIS  SYPHILITICA. — There  is  one  form 
of  retinitis  which  is  undoubtedly  due  to  syphilis.  The 
history  of  the  case  and  certain  ophthalmoscopic  appear- 
ances mark  its  specific  origin.  It  usually  occurs  during 
the  tertiary  period  of  syphiHs,  Vifhen  nodes  form  on  the 
bones,  and  the  patient  has  pains  in  his  limbs  and  joints  ; 
when,  in  fact,  the  constitution  has  been  thoroughly 
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iiaiLaeJ  with  the  poison.  Mr.  Ilutchiusou*  has  shown  that 
choroiJo-retiuitis  niay  aviso  also  from  inherited  sypliilis. 

Symptoms.— A  gradnal  fading  of  the  sight  extending 
•  over  the  whole  field  of  vision.  The  pnpil  is  sluggish  and 
i inclined  to  be  dilated.  There  are  no  external  manifesta- 
itious  to  account  for  the  great  loss  of  sight.  A  past  history 
imay  reveal  syphilis,  or  there  may  be  local  evidences 
of  the  disease  which  will  render  a  searching  interrogation 
ninnecessary. 

Examined  with  the  Ophthalmoscope.— There 
i  is  usually  turbidity  of  the  vitreous,  and  a  diffused  greyish 
i  haze  of  the  retina  extending  from  around  the  optic  disc  ; 

■  whilst  here  and  there  are  seen  buff-coloured  patches  of 
exudation.  The  absence  of  any  hiemorrhagic  spots  are 
:also  to  some  extent  characteristic  of  syphilitic  retinitis. 

Pure  and  nncorapKcated  syphilitic  retinitis  is  a  rare 

■  disease  ;  it  is  usually  combined  with  exudative  choroiditis, 
r.and  to  the  joint  affection  of  the  retina  and  choroid  the 
•iterm  "  syphilitic  choroido-retinitis"  has  been  well  applied. 
i(See  Exudative  Ciioeoiditis,  page  lO-f.) 

The  prognosis  of  retinitis  syjjhilitica  is  more  favour- 
nable  than  that  of  any  of  the  other  forms  of  retinitis. 
When  seen  sufBciently  early,  the  disease  will  generally 
jyield  to  appropriate  treatment,  and  a  great  amelioration 
oof  the  symptoms  will  usually  fellow,  and  in  some  cases  a 
pcomplete  restoration  of  sight. 

Treatment. — The  iodide  of  potassium  and  the  prepara- 
ttions  of  mercury  are  the  drugs  to  be  relied  on  for  the 
TTelief  of  this  disease.  I  have  found  the  mist,  potassii  iodidi 
-cum  hydrarg.  perchlorid.  (F.  98)  extremely  beneficial, 
;iand  have  had  patients  recover  under  its  influence  in  a 
'imost  marked  way.   This  mixture,  however,  is  very  apt  to 
.'.disagree  with  the  stomach,  and  to  produce  a  feeling  of  dis- 
.  comfort,  and,  in  many  mstauces,  to  bring  out  an  attack 
fof  mercurial  erythema,  which  induces  the  most  into- 
IJerable  irritation  when  the  patient  is  warm  in  bed,  and 
oobhges  him  to  desist  from  the  medicine.  It  is  most  easily 
tifcolerated  if  it  is  taken  about  one  or  two  hours  after  a  meal. 
TWhen  the  progress  of  syphilitic  retinitis  is  very  rapid,  it 
is  desirable  to  get  the  patient  quickly  under  the  influence 
of  mercury,  and  this  may  be  readily  accomplished  by 
rubbing  half  a  drachm  of  the  unguent,  hydrarg.  into  the 
axilla  or  inner  side  of  the  thighs  night  and  morning 


*  Sypbilitic  Diseases  of  the  Eyo  and  Ear,  p.  1.30. 
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until  the  gnma  arc  sliglitly  affected,  when  its  effects  may 
be  continued,  without  being  increased,  by  diminishing  the 
frequency  of  the  inunction.  If  the  patient  is  feeble, 
quinine  may  be  given  during  the  exhibition  of  the  mer- 
cury ;  but  if  not,  small  doses  of  the  iodide  of  j^otassium 
two  or  three  times  a  day  will  be  more  useful.  In 
some  cases  I  have  seen  very  good  results  follow  the  use 
of  Mr.  Henry  Lee's  mercurial  vapour  bath  (P.  4).  The 
l^atient  should  commence  his  fumigations  with  gr.  10  of 
calomel  and  continue  them  every  night,  the  surgeon  keep- 
ing a  careful  watch  that  he  does  not  become  too  much 
affected  by  them.  The  baths  should  be  discontinued,  or 
intermitted  if  the  gums  become  spongy.  During  the  day 
the  patient  may  take  the  iodide  of  potassium  (F.  91) ;  or 
if  his  strength  is  failing  him,  he  may  be  prescribed  quinine 
or  cinchona  with  nitric  acid.  The  mercurial  baths  are 
most  efficient  during  the  summer  months,  when  the 
skin  acts  freely,  and  when  there  is  the  least  liability  of 
the  patient  getting  chilled  after  taking  them.  I  should 
not  order  the  baths  during  the  cold  months  unless  the 
patient  was  able  to  have  them  in  his  own  bedroom,  and 
provide  himself  against  all  risks  of  exposure  either  during 
or  after  their  administration. 

EETINAL  APOPLEXY  —  Eetinifis  ApopIecHca. — 
Retinal  ha3morrhage  may  occur  from  disease  within  the 
eye,  as  in  retinitis  or  glaucoma  ;  but  it  may  also  come  on 
from  some  extrinsic  cause,  and  it  is  this  form  of  intraocular 
hasmorrhage  we  have  now  to  consider. 

Sudden  hasmorrhage  from  the  rupture  of  a  retinal  or 
choroidal  vessel  may  arise  from  a  diseased  state  of  the 
heart,  or  an  atheromatous  condition  of  the  coats  of  the 
vessels ;  or  from  embolism,  or  from  suppressed  menstrua- 
tion. It  may  happen  also  in  young  patients,  who  with- 
out any  evidence  of  disease  have  a  morbid  tendency  to 
bleed,  and  exhibit  this  predisposition  by  frequent  attacks 
of  epistaxis.  In  such  cases  the  liability  to  retiaal 
h.Dmorrhage  is  favoured  if  the  daily  employment  necessi- 
tates a  stooping  position  of  the  head.  A  well-marked 
example  of  this  form  of  retinal  haamorrhage,  apparently 
due  only  to  a  peculiar  hasmorrhagic  tendency, came  under 
my  care  at  the  hospital  in  a  young  fellow,  aat.  nineteen,  who 
was  by  occupation  a  currier.  He  was  accustomed  to  work 
for  many  hours  with  his  body  bent,  and  his  head  stooping 
forwards.    About  eight  weeks  previous  to  my  seeing 
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him  lie  was  at  his  iisual  employmout,  and  after  his  Jay's 
work  went  to  bed,  feeliug  quite  well ;  but  on  getting 
up  in  the  morning  he  was  so  blind  that  he  could  scarcely 
find  his  way  to  the  work  yard  ;  and  in  aboiit  two  hours 
he  was  obliged  to  return  home,  as  he  had  only  sufficient 
sight  to  guide  himself  about.  The  boy  had  suflFered  from 
repeated  attacks  of  epistaxis,  and  only  a  week  before  he 
had  lost  a  large  quantity  of  blood  from  the  nose.  Exa- 
mined with  the  ophthalmoscope,  extensive  retinal  haamor- 
rhage  was  seen  in  each  eye.  There  were  blood  clots 
in  the  vitreous  of  both  eyes,  and  in  the  left  a  ruptured 
retinal  vessel  could  be  distinctly  made  out. 

Symptoms. — Occasionally  there  are  the  premonitory 
warnings  of  a  disturbed  circulation ;  the  jDatient  has  at- 
tacks of  giddiness  and  dimness  of  vision  which  may  last 
from  a  few  seconds  to  a  few  minutes ;  he  complains  of 
pain  in  the  head,  or  has  bleeding  from  the  nose;  but 
in  many  cases  the  retinal  hajmorrhage  occurs  suddenly, 
without  any  previous  indication  of  existing  disease.  The 
suddenness  of  the  loss  of  sight  is  one  of  the  most  cha- 
racteristic symptoms.  The  patient  may  awake  in  the 
morning  and  find  himself  nearly  blind  with  one  or  both 
eyes ;  or  whilst  engaged  at  his  usual  occupation  a  dark 
cloud,  or,  as  some  have  described  it,  a  red  ball  may  seem 
to  appear  before  the  affected  eye,  and  to  gradually  increase 
in  size  until  the  vision  is  either  partially  or  completely 
lost.  The  impairment  of  sight  produced  by  the  htemor- 
hage  depends  on  the  extent  of  the  effusion  and  the 
locality  in  which  it  has  taken  ])lace.  One  large  retinal 
vessel  may  have  given  way,  and  a  single  clot  have  formed 
on  the  surface  of  the  retina;  or  there  may  be  several 
small  ecchymoses  from  raptured  retinal  or  choroidal 
capillaries.  When  it  is  from  a  large  retinal  vessel,  the 
bleeding  is  often  extensive,  and  the  blood  breaking 
through  the  hyaloid  membrane  will  be  extravasated  into 
the  vitreoiis,  or  it  may  force  its  way  backwards  through 
the  layers  of  the  retina,  and  form  a  clot  between  that 
structure  and  the  choroid.  The  blindness  may  be  com- 
plete ;  or  it  may  bo  central,  so  that  the  patient  can  only 
see  on  either  side  of  the  object  he  looks  at ;  or  it  may  be 
confined  to  a  portion  of  his  field  of  vision,  according  to 
the  part  of  the  retina  pressed  on  by  the  clot. 

Ophthalmoscopic  Appearances.— If  there  has  been 
much  hajmorrhage,  and  the  blood  has  been  extravasated 
into  the  vitreous,  the  fundus  may  be  so  masked  that  it 
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will  be  impossiLlcto  make  out  any  details.  The  liistory 
of  tliecase,  combined  with  the  detection  of  blood  m  the 
vitreous,  will,  however,  at  once  esplam  the  cause  ot  tlie 
loss  of  sio-ht.  When  the  hemorrhage  has  been  oi  less 
extent,  a^retiual  vessel  may  be  often  seen  termmatmjr 
in  a  laro'e  clot.  If  there  have  been  many  small  capillary 
ecohymSses,  these  will  be  clearly  made  out  with  the 
ophthalmoscope.  Frequently  the  remains  of  old  blood- 
clots  may  be  also  seen,  there  having  been  previous 
hasmorrhage ;  or  markings  on  the  retina  may  indicate 
the  site  which  some  former  clots  occupied. 

The  prognosis  is  always  unfavourable,  ior  altliougii 
some  improvement  may  be  gained  by  the  absorption  ot  the 
clots,  yet  as  the  exciting  cause  remains,  the  hemorrhage 
is  very  Hkely  to  recur.  When  the  blood  has  been  extra- 
vasated  either  into  the  vitreous,  or  formed  a  clot  between 
the  retina  and  the  choroid,  the  prospect  of  regaining  any 
sight  is  very  slight.  lu  such  cases,  as  the  blood  is  slowly 
absorbed,  the  vitreous  becomes  fluid,  the  retina  detached, 
and  the  globe  soft.  The  prognosis  is  most  favourable 
when  there  is  only  one  clot,  even  though  it  be  a  large  one, 
providing  the  surrounding  retina  be  healthy,  and  there 
has  been  no  extravasation  into  the  vitreous. 

Treatment.— Inquiry  must  first  be  made  as  to  the 
cause  of  the  retinal  hajmorrhage,  and  when  this  can  be 
ascertained,  the  endeavour  should  be  to  remove  it.  it  the 
hemorrhage  is  due  to  suppressed  menstruation,  means 
should  be  taken  to  restore  the  uterine  function,  ihe 
mist,  potassii  iodidi  (F.  91),  or  the  mist,  boracis  (F.  71)  is 
often  of  service  ;  or,  if  there  is  much  anemia,  the  mist, 
ferri  comp.,  or  some  other  preparation  of  iron,  shou  d  be 
prescribed.  The  regular  action  of  the  bowels  should  be 
maintained  by  the  pil.  aloes  et  myrrhe,  or  the  pil.  aloes 

Barbadensis.  .       „  i,„„.,i. 

When  the  hemorrhage  apparently  arises  from  heart 
disease,  or  a  morbid  condition  of  the  coats  of  the  vessels, 
the  medical  man  in  attendance  must  be  guided  by  the 
symptoms  which  are  present,  and  prescnbe  accordingly. 
In  all  cases  of  retinal  apoplexy  it  is  well  to  keep  up  a 
shghtly  increased  action  of  the  bowels,  and  for  this  pui- 
pose  the  bitter  waters  of  Friedrichshall,  PuUna,  or  Huiij  - 
idi  Janos  are  very  useful.  No  ocal  ^'iPPlif,^;^^ JTl 
nefit  the  eye  ;  if  it  is  hot  or  painful,  a  fold  of  hnt  wet  with 
cold  watoi- may  be  laid  over  it,  or  one  or  two  leeches  may 
be  applied  to  the  temple,  and  repeated  if  they  afford  relict. 
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RETINITIS  PIGMENTOSA  lias  derived  its  name 
from  the  peculiar  deposit  of  tlic  pigment  in  the  retma 
which  characterises  this  disease.  It  may  occur  in  persons 
of  all  ages.  Generally  the  commencement  of  this  affec- 
tion may  be  traced  back  to  early  childhood,  but,  occa- 
sionally, "  the  first  symptoms  have  appeared  as  late  as 
the  age  of  fifty."*  I  believe  that  in  most  cases  it  is  con- 
genital, and  in  some  hereditar3^  Both  eyes  are  usually 
alfected,  and  to  a  similar  extent,  although  to  this  there 
are  exceptions.  Wells  mentions  a  case  in  which  only  one 
eye  sufi'ered.  Liebreich  has  shown  that  retinitis  pigmen- 
tosa is  frequent  amongst  deaf-mutes,  and  also  amongst 
the  offspring  of  marriages  between  blood  relatives.  These 
observations  have  been  confirmed  by  Mooreu  in  an  excel- 
lent paper  on  this  snbject.f 

Symptoms. — The  characteristic  signs  of  this  disease 
are,  torpidity  or  diminished  sensibility  of  the  retina ;  a 
gradually  increasing  contraction  of  the  field  of  vision,  and 
a  i^eculiar  deposit  of  pigment  in  the  retina.  The  first 
syniiDtom  which  generally  attracts  attention  is  the  in- 
ability to  walk  about  in  a  dim  light.  The  patient  suffers 
more  or  less  from  nyctalopia  or  night-blindness  ;  by  day 
his  direct  vision  is  good,  but  after  dusk  it  is  considerably 
impaired.  The  contraction  of  the  field  of  vision  increases 
almost  imperceptibly  year  by  year,  but  the  direct  central 
sight  may  remain  for  a  long  period  unchanged.  The 
diminution  of  the  field  is  from  the  jjeriphery  towards  the 
centre.  If,  howevei-,  the  disease  continues  to  progress, 
the  acuteness  of  the  central  vision  becomes  first  dimmed, 
and  then  gradually  darker,  until  ultimately  the  patient  is 
blind.  In  many  of  the  cases  recorded  by  Mooren,  com- 
mencing cataract  in  the  posterior  pole  of  the  lens  was 
observed  in  the  later  stages  of  the  disease. 

Examined  with  the  Ophthalmoscope,  the  retina 
presents  a  very  striking  appearance.  Sprinkled  in  an 
apparently  irregular  manner,  are  large  deposits  of  pig- 
ment ;  some  of  the  spots  are  stellated,  or  of  a  spider  shape 
with  many  small  offshoots  ;  others  look  like  mere  granules, 
either  congregated  together  in  groups,  or  scattered  about 


*  Bader,  On  tLo  Natural  aud  Morbid  Couditions  of  the  Human 
Ej'e,  p.  470. 

t  Oiilitlialmic  Eevicw,  No.  1,  p.  4  Trauslated  from  Zclicuder's 
Khuischc  MouatsbliUtcr  fiir  AiigfulicUlaiudo,  i.  p.  93,  by  Zacclia- 
nali  Laurence. 
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indifferently.    This  depossit  usually  commences  at  the 
periphery  and  gradually  extends  towards  the  centre. 

When  more  carefully  examined,  the  deposits  of  pigment 
seem  in  places  to  follow  the  course  of  the  retinal  vessels, 
parts  of  which  they  will  overlay.    In  many  cases  the 
choroid  is  also  affected,  when,  from  the  wasting  of  its 
epithelium  and  atrophy  of  its  stroma,  patches  of  it  are 
rendered  so  transparent  aa  to  allow  the  white  sclerotic  to 
shine  through  and  render  more  conspicuous  the  black 
patches  in  the  retina.    The  retinal  vessels  appear  small, 
but  this  diminution  is  said  by  Schweigger  to  be  due  to  a 
thickening  of  their  coats  and  a  consequent  lesseniag  of 
the  calibre,  which  restricts  the  flow  of  blood  through 
them,  and  to  this  state  of  anasmia  he  attributes  the  de- 
fective sensibility  of  the  retina.    The  optic  nerve  has  a 
pale  ancemic  appearance,  and  when  the  disease  has  ad- 
vanced it  exhibits  the  peculiar  dull  white  of  confirmed 
atrophy. 

Treatment.— Little  if  any  benefit  is  to  be  derived 
from  medicine.  The  aim  must  be  to  retain  the  sight  the 
patient  has,  rather  than  to  endeavour  to  recover  that 
which  has  been  lost.  The  use  of  the  eyes  must  be 
restricted ;  he  should  avoid  reading,  writing,  a.nd  all  work 
which  requires  an  effort  of  the  accommodation.  Small 
doses  of  the  iodide  or  bromide  of  potassium,  or  of  the 
perchloride  of  mercury  have  been  recommended,  and  may 
be  tried,  but  they  should  be  given  up  if  they  interfere 
with  the  general  health.  Spectacles  with  curved  cobalt- 
blue  glasses  should  be  worn  when  in  the  open  air  or  bright 
sunlight,  as  they  afford  rest  to  the  eyes,  and  protection 
from  the  irritating  effects  of  wind. 

DETACHMENT  OF  THE  RETINA  may  be  caused— 

1.  By  the  extreme  elongation  of  the  coats  of 
the  eye  which  occurs  in  severe  cases  of  myopia, 
•when  the  retina,  being  less  extensile  than  the  choroid,  is 
in  parts  separated  from  it,  and  the  intervening  space  is 
occupied  by  a  serous  fluid. 

2.  By  a  diminution  of  the  bulk  of  the  vitreous, 
so  that  the  retina,  losing  its  due  amount  of  anterior 
support,  gradually  becomes  loosened  from  the  choroid, 
and  falling  forward  is  at  first  partially  and  ultimately 
completely  detached.  This  change  may  be  induced  by 
disease,  but  most  frequently  it  is  the  result  of  a  pene- 
trating wound  of  the  eye,  which  has  been  either  accom- 
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panied  with  a  loss  of  vitreous,  or  with  basmorrhage  iuto 
its  siibstauce. 

3.  By  hsemorrhage  between  the  choroid  and 
retina. — This  may  occur  in  retinitis  or  glaucoma  ;  or 
it  may  be  caused  by  blows  on  the  eye.  In  most  cases  the 
blood-clot  is  ultimately  absorbed,  but  the  retina  remains 
detached. 

4.  By  serous  effusion  between  the  choroid  and 
retina.— This  may  occur  in  a  normally-shaped  eye  with- 
out  any  stretching  of  the  posterior  coats  as  in  myopia,  or 
without  any  previous  separation  having  been  efi'ected  by 
hasmorrhage.  In  some  instances  it  may  possibly  be  duo 
to  disease  of  the  vitreous  resulting  in  a  change  of  its 
structure  and  a  lessening  of  its  bulk  ;  but  in  many  cases 
no  satisfactory  cause  for  the  detachment  can  be  detected, 
and  it  IS  therefore  ascribed  by  some  to  inflammatory 
action,  of  which  there  is  little  or  no  evidence. 

5.  By  the  presence  of  tumours  of  the  choroid.— 
As  the  growth  advances  the  retina  is  carried  in  front  of 
it,  and  the  detachment  increases  with  the  progress  of  the 
disease. 

Detachment  of  the  retina  may  be  partial  or  complete, 
it  generally  commences  in  the  lower  region  of  the  fundus, 
and  gradually  mounts  up  towards  the  optic  nerve.  It 
usually  occurs  m  one  eye  only,  but  both  may  suffer  if  the 
separation  has  been  produced  by  causes  which  equally 
aifect  the  two  eyes,  as  m  cases  of  extreme  myopia.  The 
tension  of  the  globe  is  as  a  rule  slightly  diminished  when 
there  IS  a  sunple  detachment  with  subretinal  effusion; 
but  It  the  displacement  is  due  to  a  choroidal  tumour,  the 
tension  is  usually  increased. 

Symptoms.— It  is  often  very  difficult  to  ascertain 
from  a  patient  the  early  symptoms  of  a  displaced  retina; 
they  have  either  passed  unnoticed,  or  in  the  lapse  of  time 
have  been  forgotten.  Some  indications  of  retinal  irritation 
are,  however,  the  general  precursors  of  the  detachment; 
the  patient  is  frequently  troubled  for  some  weeks  pre- 
viously with  the  occasional  and  sudden  appearance  of 
bright  flashes  or  scmtdlations,  or  of  circles  of  fire  &c  • 
or  with  floating  muscaj  and  dimness  of  vision  The 
symptoms  which  may  be  said  to  characterize  a  detach- 
ment of  the  retina  are :  Loss  of  vision  in  one  direction, 
so  that  a  portion  of  the  field  maybe  completely  wantin^r  ■ 
the  patient  with  the  affected  eye  may  be  only  able  to  see 
a  portion  of  the  object  he  looks  at,  a  half  or  a  quarter  of 
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it  bciug  quite  dark  ;  or  if  the  loss  is  central,  the  point  on 
which  he  directs  his  eye  is  blank,  whilst  he  can  see  on 
each  side  o£  it.  He  complains  also  o£  a  waving  up  and 
down  with  the  movements  of  the  head.  This  is  caused 
by  the  floating  to  and  fro  of  the  detached  portion,  and  is 
recognised  by  the  part  of  the  retina  stDl  in  situ.  Another 
symptom  often  mentioned  is  that  objects  appear  bent, 
twisted,  or  in  some  other  way  distorted,-  and  is  no  doubt 
due  to  some  disarrangement  of  the  layers  of  a  portion  of 
the  retina  which  is  loosened,  though  not  yet  separated 
from  the  choroid. 

Occasionally  an  eye  with  detached  retina  becomes  glau- 
comatous and  very  painful.  The  presence  of  an  intraocular 
tumour  may  be  then  strongly  suspected. 

Examined  with  the  Ophthalmoscope. —The  de- 
tachment is  best  seen  by  direct  examination,  when  if  the 
case  is  one  of  partial  separation  of  the  retina  from  the 
choroid,  the  detached  portion  will  appear  as  a  bluish-grey 
film,  bounded  by  a  sharp  line,  on  one  side  of  which  is  the 
bright  expanse  of  the  choroid,  shining  through  the  trans- 
parent retina,  in  situ  ;  and  on  the  other  this  semi-opaque 
grey  web,  which  is  bulged  slightly  forwards  towards  the 
vitreous.  Tracing  the  course  of  the  retinal  vessels  from 
the  optic  nerve,  they  seem  to  be  suddenly  bent  when  they 
arrive  at  the  lino  of  the  detachment.  A  ])artial,  or  an 
eutire  displacement  of  the  retina,  if  the  separation  from 
the  choroid  is  complete,  is  easily  recognised ;  it  is  when  a 
])ortion  of  the  retina  is  rather  loosened  or  wrinkled  than 
absolutely  detached  that  the  diagnosis  becomes  exceed- 
iugly  diiijcult.  This  condition  is  recognised  by  a  shght 
opacity  of  the  retina  at  one  spot,  and  by  noting  the  ap- 
pearance of  the  vessels,  which  seem  to  stand  out  at  one 
point  and  to  be  lost  in  the  shade  at  another,  as  they  rise 
or  fall  in  thejr  passage  over  the  foldings  of  the  loosened 

retina.  ,    n  ,^ 

When  the  lens  is  cataractous,  the  detachment  ot  the 
retina  cannot,  of  course,  be  seen  by  the  ophthalmo- 
scope, but  its  presence  may  be  inferred  from  the  follow- 
ing test :— The  sound  eye  being  excluded  by  the  patient 
placing  Ills  hand  over  it,  with  the  mirror  of  the  ophthal- 
moscope throw  a  column  of  light  upon  the  afiected  eye, 
moving  it  in  dillerent  directions  across  the  eye,  transversely 
and  obliquely  upwards,  downwards,  outwards,  and  inwards, 
and  at  the  same  time  question  the  patient  as  to  whether 
he  can  see  the  light,  and  can  state  in  what  direction  the 
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light  comes.  In  tliis  ■mauucr  a  good  oatimato  may  bo 
formed  of  the  perfection  of  bis  field  of  vision  ;  wbetbcr 
portions  of  it  are  defective  or  wanting.  If  a  large  portion 
of  the  field  be  wanting,  a  detachment  of  the  retina  may  bo 
reasonably  suspected. 

The  prognosis  of  detached  retina  is  very  un- 
fa vonr  able.  The  tendency  is  for  the  disease  to  extend, 
and  more  retina  to  become  detached  until  at  last  the  eye 
is  blind.  The  most  favourable  cases  are  those  in  which 
there  is  a  limited  detachment,  the  result  of  an  injury, 
probably  a  small  efinsion  of  blood  between  the  choroid  and 
retina.  A  blind  spot  in  the  field  of  vision  will  always 
remain,  but  the  rest  of  the  retina  may  retain  its  functions 
unimj^aired.  Cases  have  been  recorded  where  the  sub- 
retinal  fluid  has  disapi^eared,  and  the  retina  having  again 
ftllen  back  to  its  place  has  still  retained  some  power  of 
sight,  but  they  are  exceptioTial. 

Treatment. — Detachment  of  the  retina  is  very  intract- 
able, and  generally  uninfluenced  by  medicines  given  for 
the  purpose  of  procuring  absorption  of  the  subretinal 
fluid.  A  spontaneous  cure  or  arrest  of  the  disease  lias 
occasionally  occurred  from  the  accidental  laceration  of 
the  retina,  and  the  escape  of  the  fluid  into  the  vitreous. 
The  knowledge  of  this  fact  induced  Graefe  and  Bowman 
to  endeavour  to  establish  artificially  a  jiermanent  rent  in 
the  detached  portion  of  the  retina,  through  which  the 
fluid  could  extravasate  into  the  vitreous.  This  they  did 
by  tearing  through  the  displaced  retina  with  either  one 
or  two  needles  introduced  through  the  sclerotic.  Von 
Graefe  employed  a  long  cutting  needle,  "  furnished  with 
two  very  sharp  edges,  and  the  neck  of  which  fills  the 
wound,  so  as  to  leave  no  space  for  the  escaj^e  externally  of 
the  fluid."*  Sir  W.  Bowman  uses  two  rather  long  needles, 
which  ho  introduces  through  the  sclerotic,  at  from  a 
quarter  to  half  an  inch  from  the  coi-nea,  and  in  the  space 
between  the  recti  tendons.  The  eye  should  be  first 
examined  with  the  ophthalmoscope,  to  determine  the 
exact  position  of  the  detachment.  The  operation  may  be 
thus  performed  : — 

The  patient  should  he  on  a  couch,  and  the  lids  being 
parted  with  a  spring  speculum,  one  needle  should  be  in" 
troduced  through  the  sclerotic  at  a  point  where  it  will 


•  Gr.iofc,  Ou  rei-roration  of  Detacbod  Kctiua.  Ti-auslated  I) 
Georgo  Uvuvy  llogurs,  K,  L.  0.  II.  lioporls,  vol.  iv.  p.  222. 
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perforate  the  detaclied  portion  of  the  retina  at  a  promi- 
nent part.  The  second  needle  is  then  to  be  inserted  at  a 
short  distance  from  the  first,  and  so  directed  that  its 
point  shall  penetrate  the  retina  at  or  close  to  the  same 
spot.  To  avoid  the  risk  of  wounding  the  lens  in  the 
passage  of  the  needles,  they  should  be  thrust  through  the 
sclerotic  nearly  vertically.  A  rent  is  now  to  be  torn  m 
the  retina  by  separating  the  points  of  the  two  needles. 
There  is  generally  an  escape  of  the  subretinal  fluid  by 
the  side  of  the  needles  during  the  operation,  and  fre- 
quently in  a  sufficient  quantity  to  infiltrate  a  considerable 
extent  of  the  subconjunctival  tissue.  The  fluid  is  gene- 
rally of  a  yellowish  colour,  and  when  tested  yields  a  large 
quantity  of  albumen. 

When  an  eye  with  detached  retina  becomes  glauco- 
matous and  painful,  the  only  treatment  is  to  excise  the 
globe. 

EMBOLISM  OF  THE  CENTRAL  AETERY  OE 
THE  RETINA  is  a  cause  of  blindness,  and  subse- 
quent atrophy  of  the  optic  nerve.  The  loss  of  sight  is 
usually  sudden  and  unaccompanied  by  pam.  With  the 
ophthalmoscoi3e  the  optic  disc  appears  blanched,  the 
arteries  reduced  to  the  size  of  tlireads,  and  the  veins  also 
much  diminished.  In  some  of  the  cases  which  have  been 
recorded,  there  was  a  loss  of  transparency  of  the  retina 
around  the  optic  nerve  and  in  the  region  of  the  yellow 
spot,  probably  due  to  a  slight  serous  effusion. 

In  the  case  of  a  young  woman  under  my  care,  the  sight 
was  lost  suddenly  and  without  any  premonitory  symptoms 
a  fortnio-ht  after  her  confinement.  She  had  no  pam,  but 
she  experienced  a  sudden  sense  of  darkness  over  hei-  left 
eye,  which  caused  her  to  cover  the  right  with  her  hand, 
when  she  immediately  discovered  her  blmdness.  When  i 
first  saw  her,  about  six  weeks  afterwards,  the  optic  nerve 
was  of  a  milky  whiteness,  and  the  retinal  arteries  were 
dmndled  to  mere  lines,  two  or  three  of  wliich  were  evi- 
dently only  empty  tubes.  -^r    l     ^      >.  ■  e 

The  prognosis  is  unfavourable.  No  treatment  is  of 
any  avail.  The  only  consolation  to  be  offered  the  patient 
is,  that  there  is  no  reason  to  suspect  that  the  other  eye 
will  suffer. 

GLIOMA  OE  THE  RETINA.— See  Intraocular  Tu- 
mours, page  206. 
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CYSTS  OF  THE  RETINA  are  occasionally  found  in 
<  eyes  which  have  been  long  lost,  and  appear  to  be  due  to 
>  degenerative  changes.  In  a  paper  by  M.  Iwanoff,  on 
• "  The  different  Forms  of  Inflammation  of  the  Eetina," 


Fig.  45. 


Ouo  half  of  the  eye,  sbowiDg  the  chalky  lens  with  the 
cysts  and  the  retiua  in  .situ. 

rread  before  the  Ophthalmological  Congress  at  Heidelberg, 
lin  September,  1861.,  he  alludes  to  three  specimens,  con- 
ttaining  respectively  one,  five,  and  seven  cysts.  The  first 
■/example  of  this  disease  noticed  in  this  country  was  in  an 


Fig.  46. 


The  other  half  of  tlie  s.ame  eye,  with  the  posterior  h.ilf 
of  the  retiua  turned  forwards,  to  show  the  position  of  the 
cysts  on  its  choroidal  surface. 

■«ye  which  I  removed  from  a  patient  at  the  Ophthalmic 
dSospital.  The  man  had  received  a  penetrating  wound 
)bf  the  eye  fifteen  years  previously ;  after  the  accident  he 
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only  retaiuecl  perception  of  light,  and  in  the  next  eigh- 
teen months  the  eye  became  totally  blind.  He  came 
under  my  care  in  November,  1867.  The  lost  eye  was  very 
painful,  its  tension  was  increased,  and  it  was  affecting 
prejudicially  the  sound  one.  Under  these  circumstances 
I  removed  the  eye.  On  making  a  section  of  it  the  retina 
was  found  shghtly  detached  from  the  choroid,  and  its 
outer  aspect  was  studded  with  cysts  of  various  sizes,  the 
largest  about  that  of  a  small  pea.  They  were  eleven  in 
number,  and  each  appeared  to  bulge  out  from  the  cho- 
roidal aspect  of  the  retina,  and  to  be  formed  by  the  sepa- 
rated layers  of  that  structure.  The  specimen  was 
exhibited  at  the  Pathological  Society,  and  in  the  "  Trans- 
actions," vol.  six.  p.  362,  will  be  found  a  full  account  of 
the  case,  with  the  following  report  of  the  examination  of 
the  cysts,  made  by  Mr.  Vernon,  who  was  then  the  curator 
of  the  museum  at  the  Ophthalmic  Hospital :— "  The  cysts 
appear  to  have  been  formed  at  the  exi^ense  of  the  outer 
layers  of  the  retina.  Their  walls  consisted  of  a  very  fine 
tissue  of  delicate  fibres,  which  contained  many  nuclei  of 
their  own,  and  which  were  closely  interlaced  with  small 
nucleated  cells,  intermingled  with  round  highly  refracting 
bodies,  the  remnants  of  the  granular  layers  of  the  retina. 
To  the  outer  walls  of  the  cysts  which  were  examined,  some 
of  the  choroidal  epithelium  was  adherent,  while  their  inner 
surfaces  were  lined  with  squamous  epithelium.  Many 
of  the  cells  in  the  cyst-walls  contained  fatty  granules. 
With  acetic  acid  the  fibres  forming  the  cyst-walls  ap- 
peared to  consist  of  connective  tissue  without  any  elastic 
element. 

DISEASES  OF  THE  CHOKOID. 

DISSEMINATED  OB  EXUDATIVE  CHOROIDITIS 

is  most  frequently  the  result  of  syphilis,  but  it  may  also 
occur  in  patients  who  are  free  from  all  specific  taint,  and 
from  causes  too  indefinite  or  remote  to  bo  accurately  traced. 
It  is  characterized  by  disseminated  bufi'-coloured  exuda- 
tions on  the  surface  and  into  the  tissue  of  the  choroid. 
These  effusions  are  generally  circumscribed,  and  between 
them  portions  of  unclouded  choroid  are  seen  through  the 
retina.  As  the  disease  progresses,  the  diffused  lymph  is 
absorbed,  but  a  portion  of  the  choroid  corresponding  to 
many  of  the  patches  becomes  atrophied,  and  frequently 
to  such  an  extent  as  to  allow  the  white  sclerotic  to  shine 
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ttlirougli  its  atteuuated  remains.    Aroimd  these  white 
[patches  the  choroidal  epithelium  iilled  with  pigment  col- 
!  Uects  and  encircles  them  with  a  black  rim.  Frequently 
I  tthe  retina  becomes  secondarily  affected,  and  clioroido- 
I  rretinitis  is  established.  Without,  however,  being  involved 
;  iin  the  inflammatory  action,  portions  of  the  retina  may  be 
I  JSC  pressed  on  by  the  exuded  lymph  as  to  cause  a  tem- 
iporary  suspension  of  its  functions,  and,  if  long  continued, 
.iatrophy  of  its  structure.    A  general  turbidity  of  the 
)Titreou3  with  filmy  opacities  are  frequently  associated 
with  this  form  of  choroiditis,  and  esjpecially  if  it  has  a 
-syphilitic  origin. 

General  Symptoms. — A  gradual  failure  of  sigtt;  sur- 
! rounding  objects  appear  dark  and  confused;  occasionally 
:ihe  field  of  vision  is  contracted,  or  parts  of  it  are  de- 
-stroyed,  so  that  in  certain  directions  the  jsatient  sees  only 
aa  portion  of  the  object  he  looks  at.    The  pui^il  is  slightly 
ildilated  and  sluggish.    These  symptoms,  however,  are 
ccommon  to  other  deep-seated  affections  of  the  eye,  and  it 
lis  only  by  the  aid  of  the  ophthalmoscope  that  the  exact 
liocality  of  the  disease  can  be  determined.  "When  thus  ex- 
I  aamined,  the  patches  of  exudation  will  be  seen  scattered 
'  Dver  the  fundus  of  the  eye;  those  that  are  recent  will  be 
recognised  as  opaque  yellowish  spots,  whilst  the  site  of  old 
affusions  will  be  here  and  there  indicated  by  the  glistening 
white  of  the  sclerotic  shining  throirgh  the  atrophied  por- 
tions of  cboroid,  which  are  mapped  out  by  an  aggregation 
of  pigment  cells.    When  the  inflammatory  action  is  con- 
fined to  the  choroid,  the  retinal  vessels  may  be  clearly 
traced  throughout  their  course,  and  in  places  mounting 
over  the  effusion  which  is  beneath  them  ;  the  retina  itseU' 
is  transparent,  and  allows  the  portions  of  bright  choroid 
anobscured  by  lymph  to  shine  through  the  spaces  between 
the  exudations ;  and  there  are  none  of  the  haamorrhao-es 
which  are  so  characteristic  of  most  of  the  forms  of  reti- 
nitis.    If  the  retina  is   affected,  as  very  frequently 
happens  when  this  disease  is  due  to  syphilis,  a  diffused 
haziness  of  a  part  or  whole  of  the  fundus,  with  interrup- 
tions in  the  course  of  the  retinal  vessels  from  inflamma- 
tory effusion,  will  mask  many  of  the  ophthalmoscopic  signs 
ilrcady  mentioned.    When  in  addition  to  the  retinitis 
there  is  also  a  turbidity  of  the  vitreous,  it  is  often  impos- 
fible  to  make  out  the  details  of  the  changes  which  may 
lave  taken  place,  but  sufficient  information  will  probably 
je  gained  to  form  a  diagnosis  of  the  case. 

o2 
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There  are  two  forms  of  disseminated  clioroiditis,  the 
sijpldlitic  and  the  simiole. 

In  the  sypMlitic  the  exudation  is  very  circumscribed, 
and  often  in  nodules  closely  resembling  those  which  are 
so  frequently  seen  in  the  specific  iritis,  and  there  is  no 
tendency  for  the  effusions  to  run  together.  This  exuda- 
tive choroiditis  sometimes  occurs  as  an  extension  of  the 
iritis,  and  it  is  then  associated  with,  or  follows  closely 
upon,  the  secondary  eruption  of  the  skin.  It  is  also  met 
with  during  the  tertiary  symiDtoms  of  syphilis,  but  it  is 
then  usually  complicated  with  retinitis. 

In  the  simple  form  of  disseminated  choroiditis  there 
is  no  histoiy  of  syphilis,  the  disease  rather  resembles  the 
simple  iritis  in  which  the  effusion  of  lymph  is  small  in 
quantity  and  evenly  diffused.  The  jDatches  on  the  choroid 
are  less  circumscribed,  and  they  have  a  tendency  to 
coalesce.  The  disease  is  more  chronic  and  less  amenable 
to  active  treatment. 

Treatment. — If  the  disease  is  due  to  syphilis,  the 
treatment  which  was  recommended  for  retinitis  syphilitica, 
page  183,  should  be  adopted,  but  with  certain  restrictions. 
When  the  disseminated  choroiditis  follows  or  is  associated 
with  the  secondary  skin  eruption,  the  iodide  of  potassium 
(F.  91),  with  the  mercurial  bath  (F.  4)  every  night,  or 
with  pil.  Plummer.  gr.  5  every  other  night,  may  be  ordered; 
or  if  the  patient  has  not  yet  been  under  the  influence  of 
mercury,  the  unguent,  hydrarg.  may  be  rubbed  iuto  the 
axilla  or  inner  side  of  the  thigh  every  night  until  the 
gums  are  slightly  affected.  If,  however,  the  disease  does 
not  occur  until  the  tertiary  period  of  syphilis,  the  prepa- 
tions  of  the  hydrarg.  perchlorid.  with  bark  (F.  101) ;  or 
the  mist,  potassii  iodidi  cnm  hydrarg.  perchlorid.  (F.  98) 
will  be  the  most  useful. 

In  the  simple  disseminated  choroiditis,  small  doses  of 
iodide  and  bromide  of  potassium  (F.  97)  or  of  the  liq. 
hydi'arg.  perchlorid.  should  be  prescribed  and  continued 
for  some  weeks,  and  at  the  same  time  a  slight  mercurial 
counter-irritation  may  be  kept  up  by  rubbing  a  little  of 
the  unguent,  hydrarg.  iodidi  rubri  (F.  132)  into  the  temple 
every  night.  If,  however,  the  patient  is  very  feeble  and 
ansemic,  the  mercurial  medicines  should  not  be  given  in- 
ternally, but  full  doses  of  quinine,  or  quinine  and  iron, 
should  be  ordered,  and  the  unguent,  hydrarg.  c.  belladonna 
(F.  126)  rubbed  into  the  brow  and  temple  every  night. 
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SCLEROTICO-CHOROIDITIS  POSTERIOR.  —  Poste- 
rior Staphyloma — is  a  prolongation,  of  the  posterior  half 
I  of  the  eye,  accompanied  with  atrophy  of  the  choroid, 
i  -caused  by  the  stretching  to  which  it  is  subjected  by  the 
I  .^staphyloma.    It  is  usually  found  in  all  cases  of  seyere 
I  imyopia.    When  the  disease  is  stationary,  the  myopia  re- 
;  imains  unchanged,  and  the  patient  suffers  no  incon- 
i-venieuce.    If,  however,  it  is  progressive,  the  myopia  in- 
creases, and  the  acuteness  of  vision  frequently  diminishes. 
;The  patient  also  often  complains  of  black  muscEe,  some- 
i  -.times  like  falling  soot,  and  of  occasional  flashes  of  light, 
iwith  other  symptoms  of  retinal  irritation.    If  the  eye  be 
mow  examined  with  the  ophthalmoscope,  there  will  pro- 
i  bably;  be  found  changes  in  the  choroid,  indicative  of  pro- 
.■^ressive  atrophy :  the  white  crescent  on  the  apparent 
inner  side  of  the  optic  nerve  will  have  grown  larger,  and 
iits  outline  irregular ;  and  scattered  here  and  there  will 
bbe  white  atrophic  patches.    Occasionally  one  or  more  of 
tlhese  spots  will  coalesce  with  the  myopic  arc  so  as  to 
.'jreatly  enlarge  its  area.    Such  eyes  are  liable  to  become 
,-jlaucomatous ;  they  are  also  occasionally  subject  to  de- 
ttachments  of  the  retina,  and  to  small  hasmorrhages  from 

■  :bhe  choroidal  capillaries.  A  further  account  of  sclerotico- 
,  -choroiditis  posterior  will  be  found  in  the  Article  Myopia. 
!  .mge249.  ' 

■  _  Treatment.— Absolute  rest  to  the  eyes,  and  the  direc- 
:  :;ions  for  myopic  patients  given  in  the  Article  Myopia 
i  'mould  be  strictly  carried  out.  If  there  are  rapidly  ]:ro- 
jl-^ressmg  changes  in  the  choroid,  small  doses  of  the  liq. 
I  aydrarg.  perchlorid.  (F.  101)  may  be  prescribed. 

SUPPURATIVE  CHOROIDITIS  — Op/i^/iclZ/iM^is—Pail- 
ophthalmitis—is  an  acute  suppurative  inflammation  in- 
jolvmg  all  the  tissues  of  the  eye.  It  is  most  frequently 
induced  by  an  injury  such  as  a  penetrating  wound,  or  the 
lodgment  within  the  globe  of  a  foreign  body,  or  an  abra- 
.iion  or  burn  of  the  cornea.  It  may  also  follow  cataract 
Dr  other  severe  operations  on  the  eye,  and  occasionally  it 
■  mW  come  on  in  patients  suffering  from  pyasmia,  or  es- 
aausted  by  fever,  or  by  long-continued  bad  living. 

Symptoms.— Great  vascularity  of  the  eye,  with  che- 
nosis  of  the  conjunctiva,  and  oedematous  swellino-  and 
edncss  of  the  lids.  ° 

The  aqueous  first  becomes  serous,  then  turbid  from 
orpnscular  lymph  and  pus ;  and  these  sinking  to  the 
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bottom  of  the  anterior  chamber  constitute  the  state  known 
as  hypopion. 

The  iris  loses  its  striation  and  brilliancy  from  inflam- 
matory exudations  on  its  surface  and  into  its  substance, 
and  the  pupil  becomes  blocked  up  with  the  like  materials. 

The  cornea  becomes  dull  and  steamy,  and  pus  maybe 
infiltrated  between  its  lamina,  a  condition  recognised  as 
onyx  or  corneal  abscess,  or  an  irregular  sloughing  ulcer 
may  appear  on  its  surface. 

Such  are  the  visible  changes  which  are  rapidly  induced 
by  an  attack  of  ophthalmitis ;  but  similar  mischief  is 
also  going  on  in  the  deeper  parts  of  the  eye. 

The  ciliary  processes  become  infiltrated  with  lymph 
and  pus,  and  matted  to  each  other. 

The  vitreous  humour  grows  turbid,  and  lymph  and 
pus  are  effused  within  it.  The  same  exudations  also 
take  place  on  the  surface  of  the  retina,  and  in  some 
cases  between  the  retina  and  choroid,  and  between  the 
choroid  and  sclerotic,  all  of  which  tissues  may  be  covered 
with  morbid  deposits,  and  even  separated  the  one  from 
another  by  them. 

The  pain  of  ophthalmitis  is  always  very  sevei-e.  It 
is  supra-orbital,  extending  up  the  side  of  the  head ;  it  is 
around  the  orbit  and  down  the  side  of  the  nose,  and  in 
the  eye  itself.  At  first  neuralgic  in  character,  sometimes 
acute,  at  others  dull  and  aching,  but,  as  the  disease  ad- 
vances, hot  and  throbbing  ;  the  pain  is  usually  suffident 
to  destroy  sleep  and  to  produce  severe  constitutional 
symptoms. 

The  prognosis  of  ophthabnitis  is  very  unfavourable. 
Occasionally,  under  judicious  treatment,  combined  with 
other  favourable  circumstances,  the  inflammation  may 
subside,  and  a  useful,  although  a  somewhat  damaged, 
eye  be  preserved.  Generally,  however,  the  activity  of  the 
disease  continues  unabated,  and  does  not  expend  itself 
until  all  the  tissues  of  the  eye  are  involved  m  one  general 
suppuration.  The  cornea  then  gives  way,  or  the  pus 
makes  an  exit  for  itself  through  the  sclerotic  between  the 
insertions  of  two  of  the  recti  tendons. 

Treatment.— The  eye  should  be  frequently  fomented 
with  the  fotus  belladonna3  (F.  9),  or  with  the  decoction  of 
poppy  heads.  A  solution  of  atropine,  gr.  1  ad  aquaa  g  1, 
should  be  dropped  into  the  eye  twice  or  three  times 
a  day ;  but  it  should  be  discontinued  as  useless  when 
suppuration  has  actually  set  in.   The  patient  should  be 
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kept  iu  a  darkened  room,  and  all  nse  of  the  eyes  should 
be  prohibited.    The  bowels  should  be  acted  on  at  the 
commencement  of  the  attack,  and  if  the  patient  is  rest- 
.  less,  sleep  shonld  be  pi-oduced,  and  the  pain  relieved  by 
opium.    In  these  cases  opium  is  usually  of  the  greatest 
r  service  ;  it  assuages  the  pain,  tranquillizes  the  patient, 
and  places  him  in  a  more  favourable  condition  for  re- 
covery.   Whilst  there  is  hot  skin  and  thirst,  salines  and 
(.liaphoretics  should  be  prescribed,  but  these  must  soon 
give  place  to  quinine  or  bark  with  the  mineral  acids. 
The  strength  of  the  patient  should  be  maintained  by  a 
j  .  liberal  strong  beef-tea  diet,  with  a  moderate  allowance  of 
» wine  or  brandy.    But  if  the  inflammation  goes  on,  and 
•.the  cornea  becomes  ulcerated,  or  infiltrated  with  pus  ;  or 
;  if  there  is  hypopion  with  the  eye  painful,  and  the  an- 
:  terior  chamber  deepened  by  the  increased  secretion  of 
:the  aqueous,  tapping  the  anterior  chamber  with  a  broad 
1  needle  will  sometimes  afford  very  considerable  relief  and 
1  materially  benefit  the  eye.    The  activity  of  the  disease 
1  is  frequently  sensibly  diminished  after  one  such  opera- 
t  tion.    It  is  not,  however,  a  proceeding  which  should  be 
I  undertaken  rashly,  as,  when  it  fails  to  do  good,  it  often 
:  seems  to  irritate  the  eye  and  increase  the  urgency  of  the 
■symptoms.    In  some  bad  cases  of  ophthalmitis  which 
1  have  been  under  my  observation,  I  am  satisfied  that  the 

I  ultimate  destruction  of  the  eye  has  been  hastened  by  an 
:  injudicious  paracentesis  of  the  cornea.  When  the  opera- 
:  tion  gives  ease,  it  may  be  repeated  at  intervals  of  twenty 
:  four  or  thirty-six  hours  if  the  pain  and  acute  symptoms 
r  recur  ;_but  if,  after  once  tapping  the  anterior  chamber, 
:the  pain  in  the  eye  is  increased,  it  should  not  again  be 
.  attempted. 

If  all  treatment  has  failed  to  arrest  the  progress  of  the 
disease,  and  suppuration  of  the  globe  has  actually  set  in, 

I I  would  advise  the  eye  to  be  excised.  The  patient  will 
•.  thus  be  quickly  restored  to  health,  and  be  spared  much 
^  sufi"ering.  In  my  own  practice  I  have  never  had  any  un- 
:  favourable  symptoms  follow  the  excision  of  a  suppurating 
:  eye. 

DEPOSITS  OF  BONE  ON  THE  CHOROID  are  fre- 

quently  found  in  eyes  which  have  been  long  lost.  The 
bony  matter  is  on  the  anterior  surface  of  the  choroid, 
between  it  and  the  retina,  which  is  always  detached  and 
.  usually  coarctcd.    In  some  cases  a  mere  ossific  film  is 
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found  lying  on  the  choroid  (Fig.  47),  whilst  in  others 
there  is  a  "thick  bony  cup,  sufficient  in  size  to  occupy 
nearly  the  entire  stump  (Fig.  48). 


Fig.  47. 


FiK.  47  is  the  dr.wing  of  a  section  of  aii  e3'e  wbicli  I  re- 
moved from  .1  patient,,  rot.  thirty.  She  had  lost  all  sight  in 
it  from  an  injury  eighteen  years  before  coming  under  my 
caro  The  globe  was  shrunk  about  one-third  ;  at  times  it 
was' very  painful,  and  it  had  lately  been  subject  to  frequent 
recurrences  of  inflammation,  during  each  of  which  her  sound 
eve  sympathized.  ,         ,  ,  i 

The  entire  retina  was  detached  and  coarcted  ;  the  choroid 
was  in  situ  with  the  sclerotic  ;  but  lying  on  its  anterior  sur- 
face around  the  optic  nerve  was  a  delicate  film  of  bone. 

It  seems  very  probable  that  the  formation  of  these 
bony  plates  is  due  to  an  inflammatory  exudation  ot 
lymph  on  the  surface  of  the  choroid,  which  after  a  lapse 
of  time  becomes  organized  and  converted  into  hbrous 
tissue.  This  afterwards  undergoes  a  further  change; 
osseous  granules  are  deposited  withm  it,  and  it  be- 
comes bone  having  all  the  characters,  both  anatomical 
and  chemical,  which  distinguish  this  tissue  m  other 
parts  of  the  body.  The  cup  of  bone  as  usuaUy  per- 
forated near  its  centre  by  a  small  canal,  through 
which  passes  a  band  of  the  atrophied  retina  back  to  the 

optic  nerve.  ,      t  •  i-    j  „ 

Whilst  bone  is  thus  being  developed  m  the  fundus 
of  the  eye,  earthy  salts,  such  as  the  phosphate  or 
carbonate  of  lime,  are  frequently  at  the  same  time 
being  deposited  in  the  lens,  if  there  is  ?"e  and  be- 
tween the  lamina3  of  the  cornea,  or,  if  that  ha^ 
been  destroyed,  in  the  cicatricial  tissue  which  has  re- 

^'^InV report  of  a  specimen  of  "bone  from  the  inner 
surface  of  the  choroid,"  by  Mr.  Hulke,  in  the  "Patho- 
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logical  Transactions,"  vol.  viii.  p.  320,  he  has  given 
■-the  drawings  of  the  microscopical  appearances  of  the 
sections  he  exainined.  He  found  in  them  all  the 
elements  of  true  bone — a  complete  system  of  vascular 
canals,  with  lacunas  and  canaliculi.  In  the  mere  scales 
of  bone,  however,  which  he  has  since  examined,  he 


Fig.  48. 


Fig.  48  represt'uts  au  exceptioually  large  cup  of  boDC  iu  tlio 
stuiup  of  an  eye  which  had  been  lost  for  more  tlian  sixty  years. 
The  patieut,  an  old  lady,  asl.  sixty-one,  never  had  any" annoy- 
ance from  it  until  about  four  months  before  coming  to  the 
hospital,  when  it  began  to  give  her  pain,  and  since  then  she 
has  suffered  with  it  severelj-.  The  right  ej'e  presented  all 
the  usual  symptoms  of  s3'mpathetio  irritation.  I  therefore 
excised  the  stump  of  the  lost  eye,  which  was  shrunk  to  the 
size  seen  iu  the  woodcut. 

aas  told  me  that  he  has  been  unable  to  detect  any 
.•ascular  canals,  but  in  all  he  has  seen  the  lacunte  and 
mnaliculi.  This  is  probably  simply  due  to  the  fact  that 
■iuch  delicate  films  of  bone  were  too  thin  to  admit  of 
..^ascular  canals. 

COLLOID   DEGENERATION   OF   THE  CHOROID 

-s  one  of  the  changes  which  are  apt  to  take  place  in 
'yes  which  have  been  lost  from  cither  acccident  or 
hsease.  It  may  occur  at  any  period  of  life,  and 
•nay  be  met  with  in  eyes  which  have  retained  their 
lormal  shape,  as  well  as  iu  those  which  liave  become 
■hninlcen.  Colloid  globules  are  seen  on  making  a 
ection  of  the  eye  as  small  white  bodies  scattered 
iingly  or  grouped  in  little  masses  projecting  beyond 
■he  surface  of  the  choroid.  E.\amined  with  the  micro- 
cope  thny  present  a  peculiar  and  characteristic  appear- 
mce.    When  fresh  they  are  seen  as  tran.sparent  shinincr 
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globules,  which  refract  the  light  strongly,  and  somewhat 
resemble  the  bright  translucent  crystals  of  white  sugar 
candy.    In  a  paper  by  Mr.  Hulke,  he  says,  "Their  size 
varies  from  the  y-^Vo  to  lio  of      inc^"-    '^^^  largest  look 
like  tiny  seed  pearls  strewed  over  the  inner  surface  of  the 
choroid.    They  adhere  very  intimately  to  the  elastic 
lamina,  and  indeed  appear  to  be  continuous  with  it."  In 
an  eye  examined  by  Mi*.  Hulke  immediately  after  its 
removal,  in  which  the  choroid  was  studded  with  colloid 
globules,  he  saw  "the  blood  corpuscles  gliding  along  the 
capillary  vessels  in  continuous  unbroken  columns  beneath 
(that  is,  to  the  outer  side  of)  the  colloid  globules,  a 
phenomenon  which  completely  established  their  respective 
positions,  and  one  from  which  v/e  may  conclude  that 
these  vessels  are  not  primarily  affected,  although  at  a 
later  period  they  may  become  implicated.  Commonly  they 
present  no  traces  of  structure,  but  occasionally  they  are 
marked  with  concentric  lines."* 

Bonders  considers  that  the  colloid  globules  originate  in 
the  hexagonal  pigment  cells,  whilst  MuUer  regards  them 
as  adventitious  thickenings  of  the  elastic  lamina  beliind 
the  hexagonal  epithelium.  Mr.  Hulke  further  states  that 
"  the  colloid  globules  are  very  prone  to  calcify.  In  this 
state  they  form  stony  glandiform  masses,  with  a  finely 
granular  surface,  or  beads  of  a  dull  glassy  aspect,  and 
the  larger  concretions  are  plainly  visible  to  the  unaided 

eye."  ,  . 

Colloid  degeneration  appears  to  be  most  frequent  in 
eyes  which  have  been  subject  to  repeated  attacks  of  in- 
flammation. In  one  case  which  came  under  my  notice, 
these  degenerative  changes  excited  sympathetic  symptoms 
in  the  sound  eye,  which  ceased  on  the  removal  of  the 
affected  one— a  shrunken  globe  lost  from  an  injury  four 
or  five  years  previously. 

TUBEKCLES  IN  THE  CHOROID  may  be  frequently 
found  in  patients  who  are  snfi'ering  from  acute  tuber- 
culosis. In  the  cases  which  have  been  recorded  they 
produced  no  defect  of  sight.  With  the  ophthalmoscope 
they  may  be  recognised  as  "  small  circular  circum- 
scribed spots  of  a  pale  rose  colour,  or  greyish -w lute  tint, 
and  vary  in  size  from  i  to  2-5  mm.    They  are  chiefly 


*  K.iyal  Loutlou  Opbthahuic  Uospital  Eeports,  vol.  i.  Ipp.  ' 
nud  ISU. 
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situated  iu  the  vicinity  of  the  optic  disc,  but  may  extend 
occasionally  to  a  considerable  distance  from  it."* 

Dr.  Coupland  has  related  in  the  "Pathological  Transac- 
tions," vol.  XXV.  p.  215,  a  very  intei-esting  case  of  general 
tuberculosis  in  a  child,  ast.  eight,  who  died  of  tubercular 
meningitis.  Tubercles  were  detected  in  the  choroid 
during  life,  and  verified  after  death. 

Dr.  Gowers,  in  his  "Medical  Ophthalmoscopy,"  second 
edition,  p.  148,  says,  "  Tubercles  of  the  choroid  may 
now  and  then  be  found  in  tubercular  meningitis,  and 
furnish  valuable  diagnostic  information.  But  they  are 
less  frequent,  as  Cohnheim  pointed  out,  iu  tubercular 
meningitis  than  in  general  tubei-culosis  without  menin- 
gitis." 

HAEMORRHAGE  FROM  THE  CHOROID  may  occur 
from  injury  (see  next  Section,  Injuries  of  tiiu  Ciiokold), 
or  it  may  be  occasioned  by  disease,  as  in  glancoma, 
sclerotico-choroiditis  posterior,  or  retinal  apoplexy.  See 
the  Articles  on  these  subjects.  It  may  also  be  produced 
by  prolonged  and  excessive  strain  of  the  eyes  at  close 
work,  and  especially  if  during  its  continuance  the  head 
has  to  be  maintained  in  a  stooping  joosition. 

The  Treatment  must  depend  on  the  exciting  cause 
of  the  ha3morrhage.  (See  Articles,  Glaucoma,  Sclero- 
Tico-CiioRoiDiTis  Posterior,  and  Retinal  Apoplexy.) 

INJURIES  OF  THE  CHOROID. 

INJURIES  OF  THE  CHOROID  are  usually  followed 
by  mimediate  hasmorrhage,  which  always  seriously  affects 
and  often  completely  destroys  sight.  A  blow  on  the  eye 
may  cause  a  rent  in  the  choroid,  either  with  or  without 
rupture  of  the  external  coats ;  or  the  choroid  may  be 
lacerated  by  a  penetrating  wound  through  the  sclerotic. 
Hasmorrhage  at  once  takes  place  from  the  torn  choroidai 
vessels,  and  according  to  the  site  and  severity  of  the 
injury  the  blood  may  be  extravasated : — 

1.  Between  the  choroid  and  retina. 

2.  Between  the  choroid  and  sclerotic. 

3.  Into  the  vitreous  humour. 

1.  Hsemorrhage  between  the  choroid  and  retina 


*  Soelberg  Wells'  Ticatiso  ou  the  Eye,  second  edition,  p.  471, 
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is  generally  caused  by  blows  on  the  eye,  and  may  occur 
either  iviili,  or  without  rupture  of  the  external  coats.  ^  The 
blood  is  poured  out  from  the  anterior  sui-face  of  the 
choroid,  and  a  clot  is  formed  between  that  structure  and 
the  retina.  When  the  clot  is  small,  it  may  be  absorbed, 
and  the  eye  may  regain  useful  vision,  but  there  will 
always  remain  a  blind  spot  corresponding  with  the 
portion  of  retina  which  has  been  detached.  If  the  hajmor- 
rhage  is  severe,  there  will  be  necessarily  an  extensive 
separation  of  the  retina,  and  the  eye  for  all  useful  pur- 
poses will  be  destroyed. 

2.  Hsemorrliage  between  the  Choroid  and 
Sclerotic,  uncomplicated  with  hajmorrhage  in  any  other 
part  of  the  eye,  is  most  commonly  produced  by  an  escape 
of  the  lens  and  a  sudden  loss  of  vitreous  through  a  wound 
in  an  unhealthy  eye :  thus  withdrawing  unexpectedly  the 
support  which  the  choroid  and  retina  had  derived  from 
these  structures,  when,  in  their  entirety,  they  occupied 
their  normal  position  within  the  globe. 

1)4  a  healthy  eye,  the  lens  and  a  large  amount  of  vitreous 
humour  may  be  lost  through  a  wound  of  its  external 
coats,  without  exertmg  any  very  unfavourable  influence 
on  the  retina  or  the  choroidal  vessels  ;  but  in  an  unsound 
eye,  a  similar  loss  would  probably  produce  htemorrhage 
between  the  choroid  and  sclerotic.  It  is  this  form  of 
haemorrhage  which  occasionally  occurs  after  an  operation 
for  the  removal  of  a  cataractous  lens  from  an  unsound 
eye.  Indeed,  it  is  almost  certain  to  happen  if  there  be  an 
increased  or  glaucomatous  tension  of  the  eye  at  the  tmie 
of  operating.  In  such  cases  the  hasmorrhage  takes  place 
from  the  posterior  surface  of  the  choroid,  detaching  some- 
times partially,  but  generally  completely,  the  choroid 
from  the  sclerotic,  and  forming  a  large  blood  clot,  it 
pushes  in  front  of  it  the  choroid  and  retiua,  and  extrudes 
more  or  less  of  the  vitreous  from  the  eye.      ,    ,     ,.  . 

"When  htemorrha.ge  between  the  choroid  and  sclerotic  is 
occasioned  by  blows  on  the  eye,  the  bleeding  i3_  seldom 
confined  to  the  space  between  the  choroid  and  retiua,  but 
takes  place  also  in  other  parts  of  the  eye,  and  blood  is 
often  found  on  the  retina,  between  it  and  the  choroid,  and 
in  the  vitreous. 

3  Hsemorrhage  into  the  Vitreous  may  occur  from 
an  injury  of  the  choroid.  If  the  ha;morrliage  is  severe,  the 
blood  frequently  bursts  through  the  retina  and  hyaloid 
membrane,  and  extravasates  itself  into  the  vitreous  body. 
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For  a  further  account  of  hiBmorrhage  into  the  vitreous, 
see  the  Article  in  the  Chapter  on  the  Diseases  of  the 
YiTREous,  page  136. 

The  Prognosis  of  choroidal  haemorrhage  is  always  un- 
favourable. It  is  only  when  the  bleeding  has  been  slight 
and  limited  to  a  small  surface  that  even  a  hope  can  be 
hehl  out  that  a  certain  amount  of  useful  sight  will  be 
retained.  If  in  such  a  case  the  patient  progresses  favour- 
ably, he  will  probably  recover  with  some  valuable  sight, 
but  he  will  not  regain  that  which  was  destroyed  by  the 
blood  clot :  one  blind  spot  in  his  field  of  vision  will  indi- 
cate the  extent  of  retina  which  has  been  detached,  and 
the  loss  the  eye  has  sustained.  When  there  is  extensive 
choroidal  lia^morrhage,  the  eye  for  all  visual  purposes  is 
lost;  no  matter  whether  the  blood  is  effused  into  the 
vitreous,  or  between  the  retina  and.  choroid,  or  the  cho- 
roid and  sclerotic.  If  the  eye  does  not  suppurate,  and 
:  as  a  rale  it  does  not  do  so  if  the  external  coats  are 
.  entire,  it  gradually  under  treatment  subsides  into  a 
quiet  state,  becomes  soft,  and  somewhat  smaller  than  tlie 
other. 

Treatment.— Immediately  after  the  injury  a  leech  or 
itwo  may  be  applied  to  the  temple  with  the  hope  of  pre- 
;  venting  any  undue  inflammatory  action  ;  and  a  fold  of 
.  hnt  or  linen  dipped  in  cold  or  iced  water  should  be  placed 
over  the  eye,  and  wetted  as  often  as  it  becomes  dry  and 
hot.    Two  or  three  drops  of  a  solution  of  the  sulphate  of 
atropia,  gr.  i  adaqute  5  1,  should  be  dropped  into  the  eye 
■  twice  a  day.    It  will  exert  a  sedative  influence,  and  also 
act  benehcially  on  the  pupil  if  any  active  inflammation 
comes  on.    Complete  rest  should  be  given  to  the  sound 
eye  by  abstaining  from  all  work,  and  the  exclusion  of 
•strong  light  from  the  room.     There  are  no  special 
apphcations  or  medicines  which  can  be  given  with  the 
view  of  favouring  absorption  of  the  blood  which  has  been 
.eilased. 


INTEAOCULAR  TUMOUES. 

Intraocular  tumours  may  be  said  to  be  of  two  kinds 
■  each  of  which  will  admit  of  certain  variations. 

1.  Glioma  which  grows  from  the  retina. 

2.  Sarcomatous  tumours  which  grow  from  the  choroid 
it  is  very  rare  to  find  a  carcinomatous  growth  within 

•■the  globe,  .so  rare  indeed  that  many  pathologists  doubt 
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whether  caicinonux  or  trne  cancer  ever  originates  within 
the  eye.  The  tumonrs  which  have  been  described  as  eu- 
cephaloid,  medullary  and  melanotic  cancers  have  evidently 
been  either  glioma  s,  or  soft  sarcomas,  and  sarcomas  deeply 
coloured  with  pigment. 

GlilOMA  OF  THE  RETINA. — Theterrlbledisease  which 
has  received  this  name  was  formerly  known  as  encephaloid 
or  meduUarv  cancer,  and  by  some  pathologists  it  is  now 
called  encephaloid  of  the  retina.  In  appearance  a  glioma 
resembles,  very  closely  brain-substance.  It  is  soft,  of  a 
white  or  yellowish-white  colour,  and  springs  froni  the 
connective  tissue  (the  neuroglia)  of  the  retina.  In  struc- 
ture it  consists  of  a  finely  granular  or  amorphous  inter- 
cellular substance,  in  which  are  embedded  spherical, 
roundly  oval,  and  occasionally  spindle-shaped  cells.  As 
it  grows,  portions  of  it  frequently  undergo  fatty  degene- 
ration and  become  so  soft  as  to  be  almost  fluid,  whilst  other 
parts  become  chalky  or  calcareous.  It  is  usually  of  rather 
slow  growth,  extending  over  a  period  of  from  one  to  two 
years  before  it  completely  distends  the  globe  and  bursts 
through  the  sclerotic  or  cornea.  The  disease  spreads  by 
infection,  which  travels  along  the  optic  nerve,  and  after 
death  a  similar  growth  is  frequently  found  m  the  brain 
in  direct  communication  with  the  optic  tracts.  It  seldom 
produces  secondary  tumours  in  the  abdominal  or  thoracic 
viscera ;  but  Knapp  has  recorded  one  case  in  which  there 
were  secondary  gliomas  in  the  hver,  lungs,  and  diploe  of 
the  bones  of  the  cranium.* 

Glioma  is  a  disease  of  early  Ufe,  and,  as  far  as  my  ex- 
perience goes,  it  is  limited  to  childhood.  The  youngest 
patient  I  have  had  under  my  care  was  an  infant  si^ 
weeks  old,  in  whom  the  growth  was  probably  congenital, 
and  I  have  not  met  with  a  retinal  glioma  in  a  child 
beyond  the  age  of  five  years.  Knapp  mentions  two  cases 
in  which  there  was  reason  to  believe  that  the  ghomas 
were  congenital.  The  disease  is  very  recurrent,  and  is  apt 
to  return  in  the  orbit  after  the  eye  has  been  excised,  and 
also  to  appear  in  the  other  eye.  There  are,  however, 
occasional  exceptions  to  the  recurrence  of  the  glioma 
after  the  diseased  eye  has  been  removed,  in  18/2  i  ex- 
cised the  right  eye  of  a  child,  c^t.  two  years  and  eight 
months,  on  account  of  a  glioma  of  the  retina,  and 

*  Knapp,  On  Intraocular  Tumours. 
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;  after  more  than  seven  years  there  was  no  return  of  tlic 
disease. 

Symptoms. — A  rapid  diminution  of  sight,  with  more 
,  or  less  dilatation  of  the  irapil.    In  the  early  stage  of 
glioma  there  is  no  pain,  and  the  disease  is  usually  first 
.'discovered  by  the  mother  or  attendant  noticing  a  bright 
;  yellow  reflex  from  the  fundus  of  the  globe,  and  then,  on 
.  closing  the  sound  eye,  it  is  found  that  the  affected  one  is 
.almost,  if  not  completely,  blind.    The  refracting  media 
are  generally  clear,  so  that  the  growth  of  the  tumour 
may  be  easily  watched.    As  the  disease  advances  there  is 
an  increased  tension  of  the  globe,  and  then  the  eye 
becomes  painfiil  and  the  child  restless,  frec[uently  crying 
and  starting  in  his  sleep.    The  lens  and  ii-is  are  pushed 
■towards  the  cornea,  and  the  pupil  becomes  dilated  and 
.inactive.  At  a  later  stage  of  the  disease  the  lens  becomes 
cloudy  and  the  cornea  dull,  and  the  tumour  bursts  its  way 
tthrough  the  globe  and  appears  e.xternally.   It  now  seems 
ito  grow  with  an  increased  activity,  and  forms  a  f ungating 
mass  from  which  there    are  frequent    recurrences  of 
hheemorrhage,  and  the  child  dies  either  worn-out  by  pain 
aand  exhaustion,  or  from  meningitis  caused  by  an  extension 
oof  the  disease  to  the  brain.    Examined  with  the  ophthal- 
I  imoscope,  the  tumour  will  be  seen  occupying  a  limited 
I  pportion  of  the  retina,  and  with   blood-vessels  on  its 
i|>surface,  which  clearly  belong  to  the  new  growth,  and  in- 
I'idicate  its  great  vascularity.    In  the  immediate  locality  of 
the  tumour  the  retina  is  detached,  and  this  separation 
increases  with  the  advance  of  the  disease. 

Treatment. — The  only  chance  for  the  patient  is  an 
jarly  excision  of  the  globe  ;  and  should  the  two  eyes  be 
iflected  I  would  excise  both,  provided  the  sight  has  been 
ilready  destroyed,  and  the  tumour  has  not  burst  through 
.he  external  coats.    Such  an  operation  would  afford  the 
)nly  hope  for  recovery,  whilst  at  the  same  time  it  would 
;ave  the  patient  much  iiltimate  suffering.    On  several 
iLOCcasions  I  have  been  induced  to  remove  the  second  eye, 
't  or  the  sole  purpose  of  i^rocuring  some  temporary  relief 
'rom  the  excessive  pain  induced  by  the  over-distended 
jlobe,  and  at  a  time  when  there  was  not  the  slightest 
pDTospect  of  arresting  the  disease.     In  each  case  the 
ipperation  gave  so  much  ease,  that  under  similar  circum- 
ittances  I  should  not  hesitate  to  repeat  it. 

SARCOMA  OF  THE  CHOROID.— To  this  affection 
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has  also  been  applied  the  terms  medullary  sarcoma 
and  medullary  cancer.  Adopting  the  definition  given 
by  Arnott  in  his  work  ou  cancer,  "  a  sarcoma  is  almost 
entirely  a  cellular  growth  with  more  or  less  of  a  visible 
intercellular  substance,"  and  the  cells  may  be  either 
round,  oval,  or  spindle-shaped,  each  containing  a  nucleus 
and  nucleolus.  "  In  these  several  varieties,  however,  the 
one  character  remains — viz.,  that  the  bulk  of  the  tumour 
is  built  up  of  simple  cells,  bound  together  by  a  scanty 
homogeneous  or  granular  semi-fluid  substance.  Hence  a 
marked  distinction  from  carcinoma,  in  which  the  cells  are 
as  a  rule  quite  free  from  any  visible  intercellular  material 
and  float  in  the  me-shes  of  a  fibrous  stroma."* 

A  sarcoma  of  the  choroid  starts  from  the  connective 
tissue  of  the  choroid ;  it  has  a  strong  tendency  to  recur  in 
the  vicinity  from  which  it  originated  after  it  has  been 
removed,  and  it  will  frequently  give  rise  at  a  later  period 
of  the  disease  to  secondary  tumours  in  other  organs,  as 
the  liver,  lungs,  or  kidneys;  but,  according  to  Billroth,  of 
Vienna,  it  rarely  infects  the  lymjjhatic  glands. 

Progress  of  the  Disease. — A  small  nodule  first 
appears  ou  the  choroid,  which  detaches  the  portion  of 
retina  with  which  it  is  in  contact,  and  loosens  also  that 
which  surrounds  it.  As  it  grows  it  pushes  forward  the 
retina,  displaces  the  vitreous,  and  presses  the  lens  and 
iris  towards  the  cornea.  Frequently  the  globe  loses  its 
normal  shape,  and  dark  bulgings  will  be  seen  in  the 
ciliary  region.  The  cornea  grows  dull,  then  ulcei'ates, 
and  through  the  opening  the  tumour  crops  out ;  or  else 
it  makes  an  exit  for  itself  posteriorly,  and  bursting 
through  the  sclerotic,  it  extends  itself  into  the  orbit. 
Having  escaped  from  within  the  globe,  it  seems  as  if  it 
had  acquired  new  vitality,  and  grows  with  an  increased 
vigour.  If  the  tumour  has  bm-st  through  the  globe  ante- 
riorly, its  surface  after  a  time  ulcerates  and  bleeds,  and  it 
assumes  an  appearance  which  has  given  to  it  the  name  of 
"fungus  hsematodes."  The  attacks  of  hcemoiThage  in- 
crease in  frequency  with  the  advance  of  the  disease  until 
the  patient  at  length  sinks,  worn-out  with  pain  and  loss 
of  blood.  Such  is  the  history  of  a  case  which  has  been 
allowed  to  proceed  to  its  termination  unchecked  by 


«  Aruott,  On  Cancer :  its  Varieties,  then-  Histology  and  Diagnosis, 
page  43. 
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surgical  treatnaent,  but  fortunately  these  examples  are 
now  rare. 

Symptoms.— The  tirst  symptom  winch  generally 
draws  attention  to  the  eye  is  the  loss  of  sight,  which 
may  be  either  partial  or  complete  according  to  the  size 
and  situation  of  the  tumour.  At  the  commencement  of 
the  disease  there  is  usually  no  va,m  as  a  warning  of  the 
approaching  evil,  but  as  the  tumour  grows  and  distends 
the  globe,  there  is  often  excessive  sufEering.  The  diag- 
nosis of  a  choroidal  tumour  in  the  early  stage  is  fre- 
quently very  difficult;  but  with  the  ophthalmoscope  it 
may  be  detected  at  a  period  when  the  only  symptom  is  a 
loss  of  sight  in  a  portion  of  the  field  of  vision. 

It  should  be  remembered  that  during  the  progress  of 
.growth  of  an  intraocular  tumour,  an  increased  tension  of 
the  globe  frequently  occurs,  and  that,  from  overlooking 
the  cause  of  this  glaucomatous  symptom,  mistakes  have 
occasionally  been  made  by  treating  such  cases  with 
iridectomy. 

Melanotic  Sarcoma  of  the  Choroid,  called  also 
IMelanotic  Cancer,  is  the  same  disease  as  the  sarcoma 
of  the  choroid  described  in  the  preceding  section,  the  only 
iifierence  being  the  addition  of  the  black  pigment  which 
-3  scattered  in  varying  quantities  throughout  its  struc- 
:  Aire.    I  have  on  two  or  three  occasions  seen  the  identity 
af  sarcoma  and  melanotic  sarcoma  well  illustrated  by  the 
hhanges  which  have  occurred  in  the  growth  of  the  tumour. 
iWhilst  confined  within  the  globe,  the  sarcoma  in  each 
jjase  was  deeply  coloured  with  pigment,  so  as  to  be  in  parts 
I'xbsolutely  black ;  but  ha\dng  burst  through  the  sclerotic 
oosteriorly,  it  grew  with  an  increased  rapidity,  and  the 
sxtraocular  portion  v/as  white.    The  tumour  external  to 
the  globe  was  the  same  growth  and  continuous  with  that 
rrhich  was  within  the  eye ;  both  were  sarcomatous,  but 
hhe  addition  of  pigment  made  the  parts  within  the  globe 
aielanolic. 

The  Prognosis  of  choroidal  tumours  is  generally  unfa- 
courable.  The  best  chance  is  afforded  the  patient  when 
hhe  disease  is  detected  early,  and  the  eye  removed  before 
hie  tumour  has  attained  a  large  size.  It  is  of  the 
rreatest  importance  that  the  eye  should  be  excised  before 
ne  tumour  has  burst  through  the  external  coats,  as 
ihen  the  disease  has  reached  this  stage  there  is  the  pro- 
aibility  that  the  neighbouring  tissues  have  become 
ikfected  by  it. 

r 
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Treatment— Excision  of  the  eye.   If  the  tumour  has 
way  thix)ngh  the  sclerotic,  tlie  chloride  of  zinc 
paste  (F.  7)  should  be  applied  to  the  tissues  in  the  orbit 
m  the  manner  recommended  in  the  Section  Tkeat.uent  of 
Obbital  Tumouks. 

SARCOMA  OF  THE  CHOROID  ORIGINATING  IN 
LOST  EYES.-Eyes  which  have  been  long  lost  either 
trom  injury  or  disease  occasionally  become  the  seat  of 
sarcomatous  tumours  from  the  choroid.  It  is  true  that 
such  cases  are  comparatively  rare,  yet  tbey  occur  with 
suflicient  frequency  to  show  that  the  degenerative  chan^^es 
which  take  place  in  eyes  which  have  been  destroyed  °bv 
accident  or  disease  are  favourable  for  the  production  of 
sarcomatous  growths.  Fig.  49  represents  a  section  of  an 
eye  1  removed  from  a  patient,  set.  sixty-nine,  who  had 
suaered  Irom  an  acute  inflammatory  attack  twelve  years 

Fin.  19. 


previously,  which  had  completely  destroyed  the  sight. 
Since  that  time  the  eye  had  been  repeatedly  inflamed. 
Four  or  five  months  before  he  last  came  under  my  care 
the  eye  had  begun  to  bulge,  and  the  pain,  which  was 
occasional,  had  now  become  constant,  and  at  night  the 
exacerbations  were  very  severe.  Under  these  circum- 
stances the  patient  wished  to  have  the  globe  removed, 
although  he  had  on  several  previous  occasions  refused  to 
submit  to  the  operation.  From  the  report  of  Mr.  Nettle- 
ship,  the  curator  of  the  museum  at  the  Eoyal  London 
Ophthalmic  Hospital,  the  tumour  was  a  spindle-celled 
sarcoma  which  took  its  origin  from  the  choroid,  after- 
wn  rds  spread  into  the  retina  and  optic  nerve,  and  passed 
cither  through  the  nerve  or  sclerotic  into  the  lax  cellular 
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tissue  outside  the  globe.  The  conical-slia]3ed  tumour 
whicli  sprang  from  the  optic  nerve  was  probably  a 
secondary  formation.* 

Mr.  Streatfeild  has  also  related  a  case  in  which  an  old 
man  lost  the  sight  of  one  eye  from  an  inflammatory 
attack  thirteen  years  before  coming  under  his  care.  The 
eye  remained  shrunken  and  quiet  until  within  the  last 
three  or  four  months,  when  it  rapidly  enlarged.  Mr. 
■Streatfeild  removed  the  eye ;  and  after  excision  the  globe 
was  found  filled  with  a  sarcomatous  growth  which  had 
passed  outwards,  rupturing  the  sclerotic,  and  had  formed 
a  large  extraocular  tumour. 


DISEASES  OF  THE  OPTIC  NERVE. 

There  are  two  forms  of  neuritis  or  inflammation  of  the 
3ptic  nerve. 

1.  OPTIC  N:EVB,1113—PapilUtis—I)esce7id{nj  Neti- 
■itis. — The  pathological  changes  originating  in  structures 

'ieijond  the  eye. 

_2._  NEURO-RETINITIS.— The  pathological  changes 
originating  tyi//iui  the  eye.  ° 

1.  Optic  Neuritis— DcscencZin(77VeMn7is.— The  inflam- 
nnatory  changes  are  mainly  confined  to  the  optic  nerve, 
•.t  has  been  termed  descending  neuritis  because  it  is  the 
cesult  of  extraocular  disease  and  the  inflammatory  pro- 
ess  descend  along  the  trunk  of  the  optic  nerve  to  the 
aapilla  within  the  eye.  It  may  be  caused  by  tumours  in 
hhe  brain  or  in  the  orbit,  or  by  an  intra-cranial  syphilitic 
-ode,  or  by  meningitis,  hydrocephalus,  lead-poisoning,  or 
■rom  any  irritative  disease  within  the  skull.  It  may  also 
-rise  from  injuries  to  the  head,  coming  on  many  months 
;'fter  the  patient  has  apparently  recovered  from  all  effects 
:P  the  accident.  Dr.  Hughlings  Jackson  states  that  de- 
.-cendmg  neuritis  may  be  caused  by  any  "  coarse"  disease 
u  the  cerebnim  or  cerebellum. 

;  Symptoms  of  Optic  Neuritis.— When  seen  at  au 
urly  stage  the  ophthalmoscopic  signs  are— 1.  Chano-e  in 
i.ie  appearance  of  the  optic  disc,  which  is  swollen\nd 
rcominent,  and  oftentimes  slightly  hazy  from  a  semi- 
aansparent  whitish  exudation  over  it.     The  decree  of 


•*  Eoyal  London  Opiithalmic  Hospital  Reports,  vol.  vii  p  277 
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swelling  of  the  disc  is  indicated  by  the  abruptness  of  the 
bond  of  the  retinal  vessels  as  they  pass  over  its  margin 
on  to  the  retina.  2.  Blurring  or  loss  of  definite  outline 
of  the  circumference  of  the  disc,  which  may  be  either 
irregular,  confused,  or  apparently  lost,  as  if  the  margin  of 
the  disc  merged  into  the  surrounding  retina.  3.  Fulness 
of  the  retinal  veins,  which  are  lai  ge,  dark  coloured,  and 
sometimes  tortuous.  The  arteries  may  be  normal  in 
appearance,  but  generally  they  appear  small  and  even 
thready.  If  the  neuritis  increases,  the  ophthalmoscoi^ic 
signs  are  intensified,  and  portions  of  the  vessels  in  their 
course  over  the  pajDilla  will  often  become  obscured  by  a 
whitish  inflammatory  cxiidation.  Occasionally  there  are 
small  ha3morrhagic  spots  on  the  disc  and  in  the  adjacent 
retina,  which  in  some  cases  is  of  a  dull  and  whitish 
colour  from  inflammatory  efi'usions,  whilst  the  rest  of  the 
retina  remains  perfectly  transparent.  The  disc  will  some- 
times assume  a  greyish-white  colour,  with  a  peculiar 
"woolly"  look,  much  as  if  cotton  wool  had  been  carded 
until  all  its  fibrils  radiated  outwards  from  a  centre.* 
There  is  usually  a  steady  diminution  of  the  acuity  of 
vision,  often  accompanied  with  a  contraction  or  partial 
loss  of  the  visual  field.  The  pupil  is  rather  dilated  and 
sluggish.  The  patient  has  no  pain  in  the  eye,  nor  are 
there  any  external  manifestations  to  account  for  the 
increasing  loss  of  sight.  Both  eyes  are  generally  affected, 
and  the  disease  is  usually  symmetrical;  but  one  ej-e  may 
be  attacked  a  little  in  advance  of  the  other,  or  the  impair- 
ment of  sight  may  be  greater  in  one  eye  than  in  the  other. 
After  a  variable  time  all  the  prominent  ophthalmoscopic 
symptoms  of  nexiritis  subside ;  the  morbid  effusions  are 
absorbed,  the  disc  becomes  flattened  and  of  a  creamy 
white,  and  the  arteries  are  redxaced  to  mere  threads,  but 
for  a  long  time  the  veins  continue  large  and  tortuous. 
With  all  these  changes  the  sight  diminishes  until  ulti- 
mately it  is  completely  lost,  or  reduced  to  a  mere  pei'cep- 
tion  of  large  objects. 

There  are,  however,  cases  of  neuritis  proceeding  from 
intra-cranial  causes,  and  accompanied  with  great  impair- 
ment of  sight,  and  from  which  the  patient  completely 
recovers,  but  I  do  not  know  of  any  means  by  which  these 
cases  can  be  diagnosed  when  first  seen.     There  are  also 


*  Ilutcliiiison,  On  luflammation  of  the  Optic  Nerve ;  ■  Eoynl 
Loudon  Ophthulmic  Hospital  Eeports,  vol.  v.  p,  98. 
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cases  of  optic  neuritis  in  wliicli  the  sight  of  the  patient 
is  not  affected,  and  j'et  the  neuritis  may  be  due  to  some 
local  disease  of  the  brain.  In  a  paper  by  Dr.  Hughlings 
Jackson  on  the  use  of  the  oiDhthalm'oscope  in  brain 
disease,*  he  says,  in  speaking  of  double  optic  neuritis, 
'•  it  is  very  common  for  this  condition  to  exist  in  a 
patient  who  can  read  the  smallest  type,  and  who  supposes 
his  sight  to  be  good;  there  is  a  marked  pathological 
change  without  any  obvious  symptom." 

When  optic  neuritis  arises  from  intra-cranial  disease, 
it  almost  invariably  affects  both  eyes :  unilocular 
neuritis  in  such  cases  is  very  rare.  Dr.  Hughlings 
Jackson  says.-  "It  is  notorious  that  tumour  of  but  one 
cerebral  hemisjDhere,  nearly  always,  if  it  produces  optic 
neuritis,  produces  c?o?(6Ze  optic  neuritis,  and,  what  is  more 
to  the  point.  the  neuritis  begins  nearly  at  the  same  time 
on  the  two  sides;  it  may  be  unequal  in  degree."t 

The  term  "choked  disc"  may  still  be  retained  to  ex- 
press that  condition  of  the  optic  papilla,  marked  by  swell- 
ing, increased  redness,  and  distension  of  the  retinal  veins  ; 
and  caused  by  some  mechanical  obstruction  to  the  free 
passage  of  the  blood  from  the  eye  to  the  cavernous  sinus. 
The  free  communication  which  exists  between  the  orbital 
and  facial  veins  certainly  does  not  in  all  cases  prevent 
venous  engorgement  and  swelling  of  the  optic  disc,  when 
the  return  current  of  blood  from  the  eye  to  the  cavernous 
sinus  is  impeded  by  the  pressure  of  a' tumour  within  the 
orbit.  _  This  fact  was  well  shown  in  a  case  I  reported  in 
the  Clinical  Transactions,  vol.  ix.  p.  134.,  of  a  man  who 
had  a  well-pronounced  choked  optic  disc,  due  solely  to 
the  pressure  of  an  hydatid  tumour  on  the  optic  nerve, 
which  impeded  the  return  flow  of  blood  from  the  eye. 
The  tumour  was  punctured  through  the  upper  lid,  and  a 
clear  fluid  escaped;  the  eye  which  was  protruded,  partially 
receded,  and  when  examined  with  the  ophthalmoscope 
two  days  afterwards,  the  nerve  was  found  to  have  nearly 
regained  its  normal  a^jpearance ;  all  the  choking  of  the 
disc  had  disappeared.  ° 

The_  constitutional  symptoms  associated  with  optic 
neuritis  are  headache,  sometimes  continuous,  at  others 
paroxysmal,  and  frecpiently  accompanied  by  vomitino-. 
In  some  cases  the  headache  is  intense,  and  it  is  thTs 


*  The  Liincet,  Oct.  12,  1872. 
t  Transact.  Ophtlialinolog.  Society,  vol.  i.  jj.  G8. 
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symptom  wliicli  induces  the  surgeon  to  examine  the  state 
of  the  optic  papilla.  Witli  the  headache  there  may  he 
giddiness, which  maybe  occasional  or  almost  constant; 
or  there  may  be  loss  of  smell,  or  defect  of  hearing,  or 
occasional  epileptic  convulsions,  or  palsy  of  one  or  more 
of  the  ocular  nerves,  or  a  loss  of  the  proper  co-ordinating 
power  over  the  muscles  of  the  extremities. 

Optic  neui-itis  may,  however,  exist  without  any  other 
indication  of  intra-cranial  disease,  and  may  yet  be  due  to 
some  gross  organic  disease  in  the  brain,  but  which  has 
not  manifested  constitutional  symptoms. 

It  is  difficult  to  form  a  prognosis  in  cases  of  optic 
neuritis,  but  to  attempt  to  do  so  it  is  necessary  to  group 
together  all  the  symptoms  and  to  estimate  them  as  a  whole. 

Chronic  headache  and  frequent  vomiting  with  double 
neuritis  point  sti'ongly  to  the  presence  of  an  intra-cranial 
tumour,  and  this  supposition  is  increased  if  after  a  time 
there  be  other  symptoms  manifested,  such  as  giddiness, 
tinnitus,  deafness,  or  palsy  of  ocular  nerve,  or  convulsions. 

Acute  head  symptoms  in  young  people  with  double 
optic  neuritis,  suggest  tubercular  meningitis,  and  this 
diagnosis  is  strengthened,  if  with  the  ophthalmoscope 
tubercles  be  found  in  the  choroid. 

Neiaritis  in  one  eye  only,  generally  indicates  pressure 
within  the  orbit,  possibly  some  form  of  tumour  or  an 
aneurism,  or  it  may  be  pressure  on  the  cavernous  sinus 
from  some  gi-owth  within  the  skull  but  not  connected 
with  brain. 

Neui-itis  in  both  eyes  coming  on  some  weeks  after  a 
severe  head  injury  is  very  serious.  It  indicates  some  in- 
flammatory action  around  the  seat  of  brain  injury,  and 
such  cases  often  terminate  fatally.  "When  neuritis  comes 
on  many  months  after  a  head  injury,  it  is,  I  think,  due  to 
cicatricial  changes  taking  place  at  the  seat  of  the  brain 
injury  :  the  patient  usually  recovers,  but  the  sight  is  lost. 

Neuritis  arising  from  Bright's  disease  of  the  kidneys, 
or  from  constitutional  causes,  frequently  cannot  be 
diagnosed  by  the  ophthalmoscope  from  neuritis  due  to 
intra-cranial  disease.  The  association  of  constitutional 
and  local  symptoms  with  the  neuritis  are  essential  for  a 
correct  diagnosis. 

Pathology. — In  considering  the  pathology  of  neuritis, 
it  is  necessary  to  remember  the  peculiar  arrangement  of 
the  external  coats  of  the  optic  nerve.  In  Quaiu's 
Anatomy,  9th  edition,  vol.  ii.  p.  377,  the  author  says : — 
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"Tho  nerves  as  they  pass  from  the  braiu  aud  spiual  cord  roceivo 
their  poriucural  coveriug  from  the  pia  matei',  aud,  in  addition,  two 
looser  slieatlas,  au  outer  from  tlie  dura  mater,  aud  au  inner  from 
the  arachnoid.  Upon  the  optic  nerve  these  sheaths  remain  dis- 
tinct aud  separate,  so  that  tlie  space  which  each  encloses  may  be 
injected,  the  outer  from  the  subdural,  the  inner  from  the  subarach- 
noid space  There  thus  exists  a  oontinuity  between  the 

ventricles  of  the  brain,  the  subarachnoid  space,  the  perivascular 
canals  of  the  cerebral  substance,  aud  the  lymphatic  spaces  within 
the  nerve-sheaths." 

In  the  majority  of  the  cases  of  neuritis  in  which  there 
has  been  a  post-mortem  exaniuiation,  the  sheaths  of  the 
optic  nerves  have  been  found  more  or  less  distended  with 
fluid  which  has  pressed  on  the  nerve-tissue ;  and  in  those 
cases  in  which  no  fluid  has  been  found,  thei'e  have 
generally  been  evidences  of  inflammatory  action  eithei'  in 
the  nerves  or  in  their  sheaths. 

There  are  several  theories  as  to  how  these  optic  nerve 
changes  may  be  induced. 

1.  That  optic  neuritis  is  caused  by  an  extension  of  an 
inflammation  at  the  seat  of  the  disease  in  the  brain, 
which  is  propagated  to  the  optic  papilla  either  through 
a  direct  continuity  of  nerve  tissue  ;  or  by  an  extension  of 
the  inflammation  through  the  connective  tissue  structures 
and  blood-vessels  of  the  optic  nerve.  Dr.  Buzzard  has 
suggested  that  if  this  theory  be  correct,  the  other  cranial 
nerves  may  also  suiier  from  neuritis  like  the  optic  nerve. 
This  is  very  probable,  as  associated  with  cerebral  disease 
we  frequently  get  in  addition  to  the  optic  neuritis, 
deafness,  tinnitus,  perversion  and  loss  of  smell,  facial 
neiiralgia,  and  other  symptoms  of  nerve  irritation,  all  of 
which  may  be  due  to  neuritis  of  the  special  nerves 
affected. 

2.  Another  theory  is,  that  the  distension  of  the  optic 
nerve  with  fluid,  so  frequently  found  in  optic  neuritis,  is 
due  either  to  a  rise  of  intra- cranial  pressure,  or  to  an  in- 
crease of  subarachnoid  fluid.  Certainly  the  direct  com- 
munications which  exist  between  the  sheaths  of  the  optic 
nerve  and  the  parts  within  the  head,  render  the  optic 
nerve  peculiarly  liable  to  be  affected  by  any  intra-cranial 
change. 

3.  It  has  been  suggested  that  an  intra-cranial  tumour 
produces  optic  neuritis  from  the  irritation  it  sets  up  as 
"  a  foreign  body,"  and  that  this  irritation  is  conveyed  to 
the  optic  nerve,  which  consequently  becomes  inflamed. 

Treatment.— In  optic  neuritis  the  treatment  must  be 
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guided  by  existing  symptoms.  When  there  is  gi'eat  pain 
in  the  head,  the  subcutaneous  injection  of  morphia  (F.  30^ 
or  of  morphia  with  atropia  (F.  31),  will  often  give  great 
relief.  If  morphia  alone  cannot  be  borne,  it  may  be 
tried  in  smaller  doses  combined  with  the  bromide,  of 
potassium ;  or  the  bromide  of  potassuim  may  be  given 
during  the  day,  and  chloral  at  night.  The  medicine 
which  seems  to  do  the  most  good  is  iodide  of  jDotassium, 
which  may  be  increased  up  to  twenty  grains  three  times 
a  day,  and  to  which  may  be  added  five  or  ten  grains  of 
the  bromide.  If  there  is  reason  to  believe  that  the 
neuritis  is  due  to  a  syphilitic  gumma  in  the  brain,  in 
addition  to  the  iodide  of  potassium,  mercury  should  be 
given  either  in  combination  with  the  iodide,  or  in  the 
form  of  the  green  iodide  (F.  121),  or  by  inunction. 
When  neuritis  is  due  to  a  cerebral  tumour,  not  syphilitic, 
appropriate  medicines  may  relieve  symptoms,  bnt  they 
will  not  cure  the  disease. 

2.  NETTRO-BETINITIS— 4scencK»5f  Ojjiic  Neuritis  — 
The  inflammation  is  not  limited  to  the  optic  nerve,  but 
it  includes  also  the  retina,  from  which  it  originates,  and 
extends  to  the  optic  nerve,  ascending  a  short  distance 
along  its  trunk.  It  is  most  frequently  induced  by  syi^hihs 
or  chronic  kidney  disease  ;  and  it  is  caused  occasionally  by 
derangements  of  the  functions  of  the  nteras,  or  by  fever, 
diphtheria,  or  over-lactation. 

Symptoms  of  Neuro-retinitis.— The  optic  disc  is 
clouded,  its  outline  is  indistinct  or  lost,  and  the  vessels 
as  they  pass  over  its  surface  are  more  or  less  obscured, 
but  there  is  not  the  venous  distension  or  the  engorge- 
ment of  the  papilla  which  characterize  the  pure  descending 
neuritis.  The  great  point  of  distinction,  however,  between 
neuritis  and  neuro-retinitis  is,  that  in  the  one  the  retina 
is  extensively  involved,  whilst  in  the  other  it  is  either  not 
at  all  affected,  or  only  for  a  short  distance  immediately 
surrounding  the  disc. 

In  neuro-retinitis  the  whole  surface  of  the  retma  seems 
obscured  by  a  diffused  haze  which  renders  all  the  minute 
vessels  indistinct,  and  gives  a  peculiar  and  characteristic 
washed-out  appearance  to  the  fundus.  There  is  also  an 
absence  of  the  head  symptoms  which  were  noticed  as 
being  generally  present  in  neuritis.  In  neuro-retinitis 
the  disease  is  often  confined  to  the  one  eye,  whereas  m 
the  descending  neuritis  both  eyes  are  generally  affected. 
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The  prognosis  of  neuro-retinitis,  although  unfavour- 
TJn\-^   ^'^}  I'^P'^^'^'l  t^^'^  tli^t  of  desceudino- 

s?vnl,  i;!'  ''''    especially  if  some  blood-poisoning,  such  as 

disease  P™'^^'^^^  of  the 

isr^rf.^?^f care  must  be  taken  to 
ascertain  the  source  of  the  disease,  as  it  may  be  due  to 
many  causes,   VVhen  it  can  be  ascribed  to  Jphilis  the 

2tS  T  ^^^^      S^^'^  during^he  'day 

nn+ncf  ••■  -5  every  other  night;  oi-  the  mist 

potassu  lodidi  cum  hydrarg.  perchloricf.  (F.  98)  may  be 
1  escribed  If  the  patient  is  feeble,  the  unguent.  hyclLg! 
cum  belladonnft  (F.  126)  may  be  rubbed  into  the  tempfe 

SSLg  ?he™a"'°°'  '""^  ^^""^^  be  taken 

sMnJl^  disease  is  apparently  due  to  suppressed  nien- 
utenne°  f,' "If  ^  endeavour  should  be  used  to  restore  the 
utorme  functions.    In  some  cases  I  have  had  excellent 
.results  from  the  iodide  of  potassium  given  in  10  S  doses 
'twice  a  day  in  water.    It  has  then  feted  as  a  powerful 
'  ^^l^^e^agogue,    I  must,  however,  confess  tJat  tfismeS 
;  cine  has  occasionally  failed  to  do  good,  or  its  adminis 
ttra  ion  has  been  attended  with  ofly  a  partial  su^Je  t 
-Notice  should  be  taken  whether  the  ameLXa  s  clue 

rp  8q\    '    1  ^^^'^  Perchlorid.  cum  tinct  er^otre 

(F  89)  may  be  ordered,  but  at  the  same  time  some  aiSeti? 

^   he  bowet  '°  regular  daTySS 

^lO  as  to  get  the  patient  quickly  under  its  influence  ,.vn 
Wuctive  of  great  good.    As  soon  as  the  gun  faTe  sp^n.v 
sliaTfr'"'^  °Vhe  ."ibbing-in  must  he  diminished  b^^^ 
^-light  mercurial  action  should  bo  kept  up  for  twot 

■■om  over-lactation,  the  mineral  aciKih  ''^^^  "'''  °' 
ome  of  the  preparations  o/ilTS  most  HkJ;?:' 
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good.  A  slight  mercurial  couuter-irritation  may  be  also 
kept  up  on  the  temple  of  the  affected  eye,  by  rubbing  in 
every  night  a  little  of  the  unguent,  hydrarg.  iodidi  rubri 
(F.  132) ;  or  by  applying  small  blisters  about  the  size  of 
a  shilling  from  time  to  time,  and  afterwards  dressing  the 
vesicated  surfaces  with  the  unguent,  hydrarg. 

ATROPHY  OF  THE  OPTIC  NERVE— F/riVe  Alropliy 
— may  be  caused  by  disease  of  the  bi-ain  or  medulla 
oblongata ;  or  it  may  be  the  unfortunate  termination  of 
some  deep-seated  inflammation  of  the  eye. 

Atrophy  of  the  optic  nerve  may  therefore  be  considered 
under  two  headings  : — 

1.  That  which  iKoceeds  from  disease  heijond  the  eye. 

2.  That  which  arises  from  unthin  the  eye. 

1.  ATROPHY  OF  THE  OPTIC  NERVE  FROM 
DISEASE  BEYOND  THE  EYE.— This  form  is  mostly 
occasioned  by  cerebral  or  cerebro-spinal  disease,  or  by 
tumours  within  the  orbit.  Neuritis  of  one  or  both  eyes 
may  be  thus  induced,  and  atrophy  of  the  optic  nerves 
may  follow  as  a  consequence.  Atrophy  may,  however, 
come  on  without  neuritis,  dependent  no  doubt  upon 
cerebral  causes,  but  which  are  often  too  obscure  to  be 
diagnosed.  It  is  to  atrophy  of  the  nerve  arising  from 
disease  beyond  the  eye  that  the  term  "white  atrophy"  is 
properly  applied.  In  the  other  forms  of  atrophy  the 
papilla  is  also  greyish-white,  or  white,  and  especially  in 
their  most  advanced  stages  :  but  the  characteristic  signs 
of  white  atrophy  of  the  optic  nerve  are  best  found  in 
cases  arising  from  cerebral  disease.  (See  Article  Amau- 
Kosis,  p.  221.) 

Symptoms  of  Atrophy  of  the  Optic  Nerve.- 

An  increasing  dulness  of  sight,  both  for  near  and  distant 
objects,  which  is  not  improved  by  glasses,  excepting  those 
which  act  as  powerful  magnitiers,  when  small  objects 
from  being  rendered  larger  are  better  seen ;  and  con- 
traction or  partial  loss  of  the  field  of  vision. 

In  locomotor  ataxy,  atrophy  of  the  optic  nerves  is 
frequently  an  early  symptom,  and  the  atrophy  is  often 
advanced  before  the  unsteadiness  of  gait  manifests 
itself. 

In  optic  nerve  atrophy  there  is  usually  some  defect  in 
the  colour  sight,  and  this  becomes  very  marked  as  the 
atrophy  advances.    Red  and  green  are  the  colours  first 
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lost,  but  ultimately  there  is  frequently  complete  colour- 
bliudness,  and  everything  appears  as  either  white,  grey, 
or  black.  The  loss  of  colour  sight  is  often  very  complete 
in  locomotor  ataxy. 

State  of  the  Pupil.— In  the  early  symptoms  of 
atrophy  of  the  optic  nerve  dependent  on  brain  disease, 
the  pupil  is  rather  dilated  and  sluggish  ;  but  in  the  later 
stages  it  is  widely  expanded  and  fixed,  giving  to  the  eyes 
the  peculiar  vacant  stare  which  is  so  characteristic  of 
blindness  from  cerebral  disease.  When,  however,  the 
atrophy  is  due  to  some  affection  of  the  spinal  cord,  the 
pupil  is  frequently  contracted.  See  Myosis,  p.  96.  Dr. 
Argyll  Robertson  has  shown  that  in  optic  nerve  atrophy 
from  spinal  disease,  that  although  the  pupils  will  not 
contract  to  the  stimulus  of  light,  yet  if  an  attempt  be 
made  to  read,  or  to  look  at  the  finger  as  it  is  made  to 
approach  the  eyes,  both  pupils  will  contract  under  the 
effort  of  accommodation.  This  loss  of  action  of  the 
pupils  to  light  is  also  found  in  atrophy  of  the  optic  nerves 
proceeding  from  other  causes. 

There  is  a  form  of  atrophy  which  may  be  rightly  called 
senile  atrophy  of  the  optic  nerve.  It  occurs  in 
elderly  patients,  and  the  only  symptom  is  a  progressive 
dulness  of  sight,  which  may  go  on  to  blindness.  There  are 
no  cerebral  or  spinal  symptoms ;  the  sight  fades  in  the 
same  way  as  the  hearing  fails  in  old  people  from  atrophy 
of  the  nerve,  and  without  any  evidence  of  disease. 

Ophthalmoscopic    Appearances     of  White 
Atrophy.— When  the  disease  is  fully  advanced,  the  optic 
disc  looks  large,  flat,  and  of  a  bluish  or  pearly  whiteness. 
The  retmal  vessels  are  generally  small ;  "the  arteries  often 
appear  as  mere  threads,  but  in  some  cases,  and  especially 
in  those  which  proceed  from  neuritis,  the  veins  are  lar^'e 
and  distended.  The  small  blood-vessels,  which  are  usually 
seen  on  the  disc,  have  shrunk  from  view,  and  the  surface  of 
the  nerve  is  blanched  and  bloodless.    There  is  frequently 
an  excavation  of  the  optic  nerve,  not  from  any  increased 
tension  of  the  eye,  but  from  a  shrinking  from"  atrophy  of 
the  nervous  elements,  and  a  falling  in  of  the  central  por- 
ttion  of  the  papilla.    The  peculiarities  of  this  "atrophic 
'  cup"  are,  that  it  is  a  shallow  excavation,  shelvino-  tVom 
1  the  margin  towards  the  centre  of  the  nerve,  quite  different 
I  from  the  abrupt  edge  of  the  glaucomatous  cup.  The 
disc  presents  the  pecuUar  bluish  or  milky  whiteness  of 
■atrophy,  its  vessels  are  small,  and  there  is  little  or  no 
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displacement  of  tliera  as  they  jjass  from  the  margin  of 
the  papilla  on  to  the  retina.  For  a  description  of  the 
glaucomatous  and  the  physiological  excavations  of  the 
optic  nerve,  see  Article  Glaucoma,  pp.  120,  121. 

2.  Atrophy  of  the  Optic  Nerve  from  Disease 
within  the  Eye  may  he  caused  by  chronic  affections  of 
the  choroid  or  retina  by  glaucoma,  by  acute  inflammation 
of  the  eye,  or  by  an  injui-y  producing  extensive  intraocular 
haemorrhage.  As  the  original  disease  subsides,  the  cloudi- 
nessof  the  inflamedstructuresmaypartiallyandsometimes 
comjDletely  disappear,  but  the  retina  and  optic  nerve,  in- 
stead of  regaining  their  functions,  undergo  a  slow  process 
of  atrophy,  and  ultimately  all  sight  is  extinguished.  The 
oiDhthalmoscopic  appearances  are  variable,  and  dej^end 
very  much  on  the  nature  of  the  affection  which  has  caused 
the  atrophy.  The  optic  papilla  is  aucemic,  and  of  a  cloudy 
or  greyish-white,  but  it  has  not  generally  the  brilHant 
tendinous  whiteness  of  white  atrophy  ;  its  outline  is  often 
indistinct  or  iri-egular,  and  its  vessels  are  small  and 
withered.  In  some  cases  the  optic  disc  looks  absolutely 
smaller  than  normal,  and  this  is  especially  so  if  the  eye 
is  soft  and  somewhat  shrunken.  A  cloiidy  film  often  per- 
vades the  whole  fundus,  and  blurs  the  appearance  oi  the 
structures  behind  it.  Associated  with  this  condition  of 
the  eye  there  are  frequently  to  be  seen  joatches  of  atro- 
phied choroid  with  irregular  deposits  of  pigment,  and 
occasionally  also  a  partial  detachment  of  the  retina. 

The  Prognosis  and  Treatment. — The  prognosis  of 
atrophy  of  the  optic  nerve  is  very  unfavourable.  The 
only  hope  is,  that  if  there  is  any  sight  remaining,  it  may 
be  still  retained.  Our  first  effort  must  be  to  ascertain  the 
cause  of  the  atrophy,  and  then  by  appropriate  remedies 
to  arrest  the  progress  of  the  disease.  The  treatment  of 
the  various  affections  which  may  cause  atrophy  of  the 
retiua  and  optic  nerve  will  be  found  under  their  respective 
headings. 

For  the  white  atrophy  of  the  optic  nerve  which  proceeds 
from  cerebral  disease  the  subcutaneous  injection  of  strych- 
nine has  been  recommended,  in  doses  commencing  at  gr. 
u\j  and  increased  daily  by  gr.  until  the  quantity  in- 
jected reaches  gr.  J^-  ^  is  very  doubtful  whether  this 
treatment  does  any  good,  and  it  is  certainly  not  free  from 
danger.  I  know  of  one  case  in  which  violent  convulsions 
followed  the  injection  of  of  a  grain  of  strychnia, 
although  the  patient  had  previously  on  several  occasions, 
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at  intervals  of  two  or  three  days,  had  the  same  dose 
administered. 

In  some  cases  the  use  of  the  constant  current  of  elec- 
tricity seems  to  do  good.  The  sjDonges  having  been 
moistened  with  salt  and  water,  one  is  to  be  placed  over 
the  closed  eyelids  of  one  eye,  and  the  other  sponge  either 
at  the  nape  of  the  neck,  or  at  the  back  of  the  ear  over  the 
mastoid  region,  or  on  the  forehead  over  the  supra-orbital 
nerve,  according  to  the  selection  of  the  patient.  The 
point  selected  is  the  one  which  most  readily  yields  flashes 
or  balls  of  light  with  the  fewest  cells.  At  first,  only 
from  three  to  five  cells  should  be  used,  but  these  may  be 
increased  to  sixteen  or  eighteen  if  they  can  be  borne 
without  inconvenience.  The  position  of  the  positive  and 
negative  poles  may  be  changed  two  or  three  times  during 
each  sitting,  which  should  not  last  longer  than  from  ten 
to  fifteen  minutes  daily. 

ATROPHY  OF  THE  OPTIC  NERVE  PROM 
'  TOBACCO.— The  theory  that  tobacco  in  excess  will  pro- 

duce  a  jjecuUar  form  of  white  atrophy  of  the  optic  nerve, 
I  has  received  the  sanction  of  the  late  Drs.  Mackenzie  and 

Critchett,  and  of  Messrs.  Wordsworth,  Hutchinson  and 

others.  My  own  experience  at  the  Eoyal  London  Ophthal- 
I  mic  Hospital,  however,  leads  me  to  dissent  from  this  doc- 
:trine  as  I  do  not  remember  ever  having  seen  a  case  in 

which  the  loss  of  sight  could  be  fairly  attributed  to  tobacco 

ontij.  i here  was  always,  in  addition  to  the  immoderate 
-  smoking,  some  other  excess,  such  as  intemperance,  dissi- 

pation,  or  an  undue  mental  strain  with  loss  of  rest  I 
:  have  also  met  with  a  similar  condition  of  progressive 

optic  atrophy  in  women  who  drank  spirits  laro-elv  The 
:  rapid  improvement  of  sight  which  followed  the  giving  un 

of  the  spirits,  could  leave  no  doubt  but  that  alcohol  was 
tthe  cause  of  the  nerve  atrophy.  In  these  cases  there 
■  was  no  tobacco  element  m  the  production  of  the  atrophy. 

AMAUROSIS  AND  AMBLYOPIA. 

AMAUROSIS.-It  is  best  to  restrict  this  term  to  those 
ceases  of  impaired  vision  and  blindness  which  are  due  to 
ocerebral  or  cerebro-spinal  causes.  Before  the  discoverv 
uot  the  ophthalmoscope,  amaurosis  was  the  generic  name 
'.of  a  group  of  obscure  diseases  originating  "either  within 
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or  beyond  the  eye,  aud  characterized  by  a  gradual  failure 
of  sight  usually  termiuatiug  in  blindness.  With  increased 
facility  for  diagnosis,  most  of  these  affections  have  now 
beeu  traced  to  their  right  source,  and  have  received  their 
own  proper  name  and  place  in  the  list  of  ophthalmic 
diseases.  There  still,  however,  remain  a  large  number 
of  cases,  marked  by  a  progressive  diminution  of  sight, 
dependent  on  changes  in  the  brain  or  spinal  cord,  the 
exact  nature  of  which  we  are  unable  to  estimate  during 
life,  and  which  from  a  want  of  more  precise  knowledge 
may  be  conveniently  classed  under  the  heading  of  amau- 
rosis. 

Although  the  cause  of  the  blindness  is  at  a  distance 
from  the  eye,  yet  secondary  changes  soon  take  place  in 
the  optic  papilla  which  enable  the  disease  to  be  recog- 
nised by  the  ophthalmoscope,  and  its  jDrobable  jDrogress 
foretold. 

For  many  useful  suggestions  in  the  diagnosis  and 
prognosis  of  amaurotic  affections,  I  am  indebted  to  the 
valuable  Paper  on  "  Amblyopia  and  Amaurosis,"  by  the 
late  Von  Graefe.* 

In  the  examination  of  i:)atient3  suspected  to  be  suffering 
from  amaurosis,  we  should  ascertain — 

1.  The  history  of  the  case. 

2.  The  state  of  the  field,  and  the  acuteness  of  vision. 

3.  The  condition  of  the  optic  papilla. 

1.  The  History  of  the  Case  always  affords  impor- 
tant information  both  as  to  the  diagnosis  and  prognosis 
of  the  disease.  By  it  we  determine  whether  the  loss  of 
sight  was  sudden  or  gradual ;  whether  it  was  preceded 
by  head  symptoms,  or  by  functional  disturbances  of 
other  organs,  as  the  kidneys,  the  liver,  or  the  uterus ;  or 
whether  there  had  been  any  previous  constitutional  dis- 
ease, such  as  gout,  rheumatism,  or  syphilis. 

The  duration  of  the  impairment  of  sight  is  also  an 
important  element  in  forming  a  prognosis  ;  thus,  if  the 
defective  vision  has  beeu  for  some  months  stationary, 
and  all  evidence  of  the  disease  to  which  it  was  apparently 
due  has  f)assed  away,  a  favourable  opinion  would  be 
given,  whereas,  if  the  loss  of  sight  be  recent,  and  there 
are  persistent  head  symptoms,  we  should  conclude  that 


*  Translated  by  Mr.  J.  Zacliariah  Laurence,  from  Zehender's 
Klin.  Monatsbl.  fur  Augeuheilkunde,  1865,  p.  123  :  Ophthalmic 
Review,  No.  7,  p.  232, 
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the  amaurosis  is  progressive,  and  will  probably  terminate 
in  blindness. 

2.  The  State  of  the  Field  and  the  Acuteness  of 
Vision.— The  condition  of  the  visual  field  should  be 
carefully  tested  by  one  of  the  methods  described  at  page 
235,  so  that  any  imperfection  either  as  regards  its  peri- 
phery or  its  continuity  of  surface  may  be  accurately 
noted,  as,  according  to  Von  Graefe,  the  state  of  the  field 
forms  a  good  basis  on  which  to  ground  a  prognosis.  _  In 
:  all  cases  of  amaurosis,  the  acuteness  of  central  sight 
should  be  ascertained  and  compared  with  the  defects  and 
I  extent  of  the  field  of  vision.    The  following  variations 
1  may  be  noticed  : — 

a.  With  diminished  acuity  of  central  vision  the  field 
:  may  be  entire  in  its  periphery  and  continuous  throughout 
1  its  area,  whilst  the  visual  power  is  reduced  in  all  direc- 
'  tions.    Such  cases  are  usually  stationary,  and  so  far  a 
hopeful  prognosis  may  be  given. 

p.  With  diminished  acuity  of  central  vision  the  field 
may  be  contracted  in  one  or  more  directions,  or  broken 
by  blind  joatches  (scotomata),  whilst  the  visual  power 
throughout  the  rest  of  its  extent  is  greatly  lowered. 
With  these  symptoms  the  disease  may  be  considered 
;  progressive,  and  the  prognosis  is  blindness. 

y.  There  may  be  complete  loss  of  central  vision,  but 
t  either  with  or  without  impairment  of  the  rest  of  the  field. 
;  If  with  complete  loss  of  central  vision  the  peripbery  and 
.  continuity  of  the  field  are  good,  there  is  reason  to  hope 
".  that  the  disease  may  be  stationary,  although  there  is  but 
.  a  slight  prospect  of  recovering  the  central  vision  which 
!  has  been  lost.  The  prognosis  is  therefore  favourable,  as 
;  the  pi'obability  is  that  the  patient  will  not  go  blind.  If, 
1  however,  in  addition  to  the  central  scotoma,  there  are 
I  other  blind  patches  in  the  field,  or  the  perijDhery  is  much 
I  contracted,  so  that  the  eccentric  vision  is  greatly  rc- 
1  duced,  then  the  prognosis  is  most  unfavourable,  and 
1  blindness  may  be  predicted.  It  must,  however,  be  re- 
imembered  that  the  prognosis  of  this  form  of  central 
;  amaurosis  does  not  apply  to  a  similar  state  of  blindness 
^  which  may  be  pi'oduced  by  retinal  haemorrhage,  or  some 
( other  disease  'within  the  eye,  the  seat  of  which  can  be 
[accurately  determined  by  the  ophthalmoscope. 

8.  There  may  beHemiopia  or  complete  loss  of  half  the 
I  field  of  vision,  in  many  cases  distinctly  marked  as  if  by  a 
1  vertical  line,  on  one  side  of  which  all  is  clear,  whilst  on 
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the  other  all  is  dart.  There  arc  two  forms  of  hemiopia 
to  he  noticed,  the  first,  called  homonymous  from  the 
corresponding  halves  of  the  two  retinae  being  affected ; 
thus,  the  outer  half  in  one  eye,  and  the  inner  half  in  the 
other  may  be  jointly  paralysed,  or  the  reverse.  In  the 
second  form,  the  temporal,  which  is  extremely  rare,  the 
inner  halves  of  the  retinas  of  the  two  eyes  are  blind,  but 
the  hemiopia  is  more  diffuse,  and  the  limitation  is  seldom 
abruptly  marked  as  in  the  former. 

To  understand  the  distinction  between  these  two  classes 
of  hemiopia,  it  is  necessary  to  refer  briefly  to  the  anatomy 
of  the  optic  tract,  commissure,  and  nerve.  The  central 
fibres  of  each  optic  tract  decussate  in  the  commissure,  and 
are  connected  with  the  optic  nerve  of  the  opposite  side, 
and  supply  the  inner  halves  of  the  retinae ;  whUst  the 
outer  fibres  of  each  tract  go  to  the  optic  nerve  of  the 
same  side,  and  supply  the  outer  halves  of  the  retinae. 
Each  eye  thus  receives  nerve  fibres  from  both  optic  tracts, 
the  outer  half  of  the  retina  being  pi-ovided  with  filaments 
from  the  optic  tract  of  its  own  side,  whilst  the  inner  half 
is  furnished  from  the  tract  of  the  opposite  side.  Hence 
it  is  that  a  clot  of  blood,  or  a  tumour  pressing  on  the  optic 
tract  only  of  one  side— say,  the  right — will  produce 
paralysis  of  the  outer  half  of  the  retina  of  the  right 
eye,  and  of  the  inner  half  of  the  retina  of  the  left ;  the 
left  half  of  the  field  of  vision  of  each  eye  will  therefore 
be  blind.  If,  however,  the  commissure  is  the  part 
affected,  and  only  the  decussating  fibres  are  involved, 
there  will  be  paralysis  of  the  inner  half  of  each  retina, 
and  the  temporal  half  of  the  field  of  vision  of  each  eye 
will  be  blind.  In  testing  the  field  of  vision,  the  student 
must  not  forget  that  the  right  half  of  the  field  corresponds 
to  the  left  half  of  the  retina,  and  vice  versa. 

In  hemiopia  there  is  usually  no  neuritis,  nor  atrophy  of 
the  optic  disc.  In  cases  of  persistent  hemiopia,  some 
writers  have  observed  that  after  the  lapse  of  years  there 
has  been  a  distinct  pallor  of  a  portion  of  the  disc. 

Hemiopia  is  often  associated  with  hemiplegia,  and  Dr. 
Hughlings  Jackson  says  that  in  cases  of  homonymous 
hemiopia  with  hemiplegia,  "  the  patient  cannot  see  to 
his  paralysed  side." 

The  prognosis  of  hemiopia  must  depend  very  much 
on  the  cause  which  has  produced  it.  If  the  half- blindness 
originated  from  the  pressure  of  some  sjyphilitic  effusion 
on  the  optic  tract  the  sight  may  be  regained;  or  if  it  be 
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1  from  the  presence  of  a  blood  clot,  there  is  reason  to  hope 
■  that  even  if  the  vision  should  not  be  restored,  the  defect 
:  may  remain  stationary  ;  but  if  a  cerebral  tumour  be  sus- 
'  pected,  the  iDrognosis  is  most  unfavourable. 

3.  The  Condition  of  the  Optic  Papilla  in  cases  of 
;  advanced  amaurosis  is  that  of  white  atrophy,  as  described 
:  at  page  219. 

The  Symptoms  which  are  associated  with  amaurosis 
;  are  very  variable.  In  one  class  of  cases  there  is  no  pain 
.  in  the  eye  or  head,  and  no  constitutional  disturbance,  the 
L  only  symptom  being  a  gradual  fading  away  of  sight. 

In  another  class  the  blindness  is  pi'eceded  by  acute 
;head  symptoms,  which  may  last  for  several  days  or 
I  longer,  and  then  either  cease  altogether,  or  greatly 
.  diminish.  With  the  cessation  or  diminution  of  the  pain 
.in  the  head,  the  first  indications  of  failing  sight  are 
rnoticed.  The  patient  may  regain  his  health  and  the  full 
ifenjoyment  of  all  his  mental  and  physical  powers,  but  his 
;sight  steadily  fades,  until  he  is  in  absolute  darkness.  The 
Uoss  of  vision  in  these  cases  is  no  doubt  due  to  some 
corganic  changes  in  the  brain  produced  during  the  acute 
iinflammatory  attack  when  the  pain  in  the  head  was 
ssevere.  The  cause  was  transitory,  but  its  effects  are 
1  permanent. 

In  a  third  class  the  pain  in  the  head  is  continuous ; 
tthe  patient  is  never  free  from  suffering.  Intense  headache 
;:is  the  first  symptom  of  the  disease,  and  it  precedes  the 
I  loss  of  sight.  Although  at  times  its  severity  is  lessened, 
:  it  is  never  absent.  I  have  had  such  patients  tell  me  that 
tthey  would  not  mind  being  blind  if  they  could  only  be 
tfree  from  pain.  These  are  the  most  distressing  of  the 
aamaurotic  cases;  we  can  do  nothing  for  the  absolute  hlind- 
<ness  and  but  little  for  the  constant  pain,  as  the  prepara- 
ttions  of  opium  are  seldom  tolerated. 

Amaurosis  may  be  associated  with  epilepsy,  hemiplegia, 
sand  locomotor  ataxy.  It  may  also  occur  with  paraplegia. 
IDr.  Hughlings  Jackson  says :  "Dr.  Brown-Sequard  has 
ifrequently  drawu  my  attention  to  cases  of  paraplegia 
iin  which  amaurosis  has  also  existed  without  any  other 
ssymptoms  to  suggest  disease  within  the  cranium."  .... 
""  The  blindness  he  believes  is  the  result  of  eccentric  irri- 
ttation.  Dr.  VVilks  also  has  observed  several  such  cases."* 


*  Oa  Defects  of  Sight  in  Braia  Disease  :  Royal  London  Oph- 
'.thalmic  Hospital  Eeports,  vol.  iv.  p.  17. 
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State  of  the  Pupil. — See  Atrophy  of  Optic  Neevb, 
page  219. 

The  Causes  of  Amaurosis  may  be  chiefly  classed 
under  the  following  headings  : — 

1.  From  Disease  of  the  Cerebrum. — Amaurosis 
usually  affects  ioth  eyes ;  they  may  be  attacked  simul- 
taneously, or  the  blindness  may  be  more  advanced  in  one 
than  the  other,  but  as  a  rule  both  are  ultimately  involved. 
This  can  be  reasonably  anticipated  by  remembering  how 
intimately  the  two  optic  nerves  are  associated  within  the 
brain  by  commissural  fibres.  Dr.  Hughlings  Jackson 
remarks  :  "  The  kind  of  amaurosis  which  we  most  fre- 
quently find  with  disease  of  the  central  nervous  system 
is,  in  my  experience,  invariably  double,  although  one  eye 
may  suffer  before  the  other.  I  do  not  say  that  blindness 
of  one  eye  does  not  occur  with  oilier  symptoms  of  disease 
of  the  nervous  system,  but  that  it  does  not  occur  from 
disease  of  the  brain-mass."*  Tumours  of  the  brain,  cere- 
bral haemorrhage,  softening  of  the  brain,  hydrocephalus, 
meningitis,  syphilitic  deposits,  and  embolism,  may  all  be 
productive  of  amaurosis. 

2.  From  Disease  of  the  Cerebellum. — In  some 
remarks  which  Dr.  Hughlings  Jackson  kindly  gave  me  on 
amaurosis  from  this  cause,  he  says,  it  has  been  long 
known  that  blindness  may  coexist  with  disease  of  the 
cerebellum,  but  it  is  by  no  means  clear  that  the  blindness 
depends  on  the  want  of  that  part  of  the  cerebellum 
which  the  disease  destroys.  For  as  the  loss  of  sight 
occurs  only  when  the  disease  is  "  coarse,"  such  as  from 
tumours,  blood  clot,  &c.,  he  believes  that  it  is  induced  by 
the  irritation  of  the  foreign  body  lying  in  the  brain,  and 
not  from  the  destruction  of  any  centre  connected  with 
sight.  As  a  consequence  of  this  irritation  the  optic  nerves 
become  inflamed,  and  the  ultimate  loss  of  sight  is  due  to 
this  cause. 

3.  From  Disease  of  the  Spinal  Cord. — Amaurosis 
may  occur  with  paraplegia,  and  it  is  frequently  met  with 
in  locomotor  ataxy,  and  especially  when  the  disease  is  in 
an  advanced  stage.  The  blindness  is  usually  confined 
to  one  eye.    Dr.  Trousseauf  says,  "  Both  eyes  may  be 


*  On  Defects  of  Sight  iu  Diseases  of  the  Nervous  System:  Royal 
London  Ophthalmic  Hospital  Reports,  vol.  iv.  p.  390." 

t  Trousseau's  Clinical  Medicine.  Translated  by  the  Sydenham 
Society  vol.  i.  p.  15G. 
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affected,  althougli  this  rarely  happens."  The  pupil  in 
spinal  amaurosis  is  frequently  contracted,  and  this  ia 
generally  the  case  when  the  part  of  the  cord  affected  is 
in  the  cervical  region. 

4.  Prom  Uterine  Deraugements.— A  very  acute 
form  of  amaurosis,  which  will  run  its  course  to  blindness 
in  a  few  days  or  weehs,  is  occasionally  jDroduced  by  a 
sudden  suppression  of  the  meases.  It  is  usually  accom- 
panied by  intense  headache,  with  vomiting  or  a  feeling 
of  nausea.  Ia  one  case  which  I  jDublished,*  so  rapid  was 
the  loss  of  sight,  that  in  fifteen  days  from  the  first 
symptoms  the  patient  retained  but  little  more  than  a 
mere  perception  of  light  with  either  eye.  _  Examined  with 
the  ophthalmoscope,  the  retinal  circulation  was  seen  to 
be  interrupted ;  the  return  flow  of  blood  was  impeded. 
Although  the  symptoms  were  those  of  pressure  on  some 
part  of  the  cerebrum,  yet  whether  the  pressure  was  caused 
by  distension  of  the  vessels,  or  by  an  effusion  of  blood, 
lymph,  or  serum,  could  only  be  conjectured.  Under  the 
influence  of  10  gr.  doses  of  the  iodide  of  potassium  the 
functions  of  the  uterus  were  restored  at  the  next  monthly 
period,  and  the  patient  began  gradually  to  recover  her 
sight.  In  three  months  she  was  able  with  one  eye  to 
read  No.  1,  and  with  the  other  No.  10  of  Jaeger's  test 
types.  The  Keport  concludes  by  stating  that  the  improve- 
ment was  still  progressing.  Amenorrhoea,  or  irregular 
and  scanty  menstruation,  may  also  cause  amaurosis;  but 
the  symptoms  are  more  chronic  than  when  induced  by  an 
acute  suppression.  (See  Teeatment  oe  Neuuo-Eetinitis, 
page  217.)  .  . 

In  some  obscure  manner  amaurosis  is  occasionally 
connected  with  jaregnancy.  A  remarkable  instance  of  this 
form  of  blindness  came  under  my  care  at  the  Ophthalmic 
Hospital,  and  will  be  found  related  in  our  Reports.f  The 
amaurosis  was  recurrent ;  it  commenced  during  the  ges- 
tation of  the  eighth  child,  and  recurred  in  each  succeed- 
ing pregnancy.  After  the  birth  of  her  eighth  child  the 
patient  regained  sufficient  sight  to  read  No.  10  of  Jaeger, 
and  to  do  needlework ;  but  after  the  ninth  child  her  re- 
covery was  less  complete,  and  in  the  sixth  month  of  her 
tenth  pregnancy  she  had  become  blind  with  one  eye,  and 
could  only  count  fingers  with  the  other. 


*  Medical  Times  and  Gazette,  August  1,  1863. 
t  Roval  London  Ophthalmic  Hospital  Ri'pcits,  vol.  iv.  p.  CO, 
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o.  From  Loss  of  Blood.— Amaurosis  may  occur  from 
a  large  and  rapid  loss  of  blood.  I  have  known  it  come 
on  suddenly  from  extensive  flooding  during  parturition, 
and  the  blindness  lias  been  permanent.  Cases  have  also 
been  reported  m  which  it  has  followed  vomiting  of  blood. 
The  loss  of  sight  may  be  immediate,  or  it  may  be  gradual. 

b.  From  Reflex  Irritation.- Amaurosis  may  be  in- 
duced from  injury  or  disease  involving  branches  of  the 
htth  nerve,  at  a  distance  from  the  eye.  Several  instances 
have  been  quoted  by  Mr.  Hutchinson*  which  illustrate, 
as  he  says,  "  more  or  less  directly,  the  influence  of  the 
sensitive  nerves  of  the  face  upon  the  functions  or  nutrition 
of  the  eyeball."  In  some  cases  the  blindness  is  preceded 
by  intense  neuralgia,  whilst  in  others  there  has  been  a  loss 
ot  sensibility  on  one  side  of  the  face.  A  very  interesting 
case  of  amaurosis  of  one  eye,  consequent  on  acute  abscess 
of  the  antrum,  produced  by  a  carious  tooth,  has  been 
recorded  by  Mr.  James  Salter.f  The  loss  of  sight  was 
permanent. 

Monocular  Amaurosis  may  arise  from  any  cause 
which  induces  pressure  on  the  optic  nerve  of  one  eye 
only,  such  as  a  tumour  or  some  syphilitic  exudation, 
either  just  within,  or  immediately  external  to,  the  orbit; 
or  it  may  be  produced  by  embolism,  or  by  disease  of  the 
spinal  cord. 

For  the  Treatment  of  Amaurosis  no  definite 
course  can  be  laid  down ;  the  blindness  is  secondary  to  so 
many  diseases.  The  cause  of  the  defective  sight  must  be 
sought  for  by  a  careful  examination  into  the  history  and 
the  accompanying  symptoms.  The  most  hopeful  cases  are 
those  which  are  acute  and  dependent  on  some  sudden 
arrest  of  the  function  of  one  of  the  internal  organs,  or 
upon  previous  syphilitic  disease,  and  where  sufficient  time 
has  not  elapsed  for  any  organic  changes  to  have  taken 
place,  either  from  the  pressure  of  inflammatory  esuda- 
tions,  or  from  atrophy. 

AMBLYOPIA  (ditpX{;s,  dull,  the  eye)  has  the  same 
signification  as  amaurosis  {duavpou,  to  render  obscure), 
the  former  meaning  dull  vision,  the  latter  obscure.  These 
synonymous  terms  have  created  great  confusion,  as  they 


•  Eoyal  Londou  Ophthalmic  Mospital  Reports,  vol.  iv.  p.  120. 
t  Medico-Chii-urgical  Trunsactions,  vol.  ilv. 
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have  not  only  been  applied  indifferently,  but  lately  they 
have  been  used  in  couibination  ;  thus  a  form  of  blindness 
has  been  described  under  the  title  of  "  Amaurotic  Ambly- 
opia." It  would  be  well  to  restrict  the  name  Amblyopia 
to  those  impairments  of  sight  which  are  apparently  due 
to  imperfect  perception  from  defective  innervation,  or  to 
a  loss  of  the  nervous  sensibility  of  one  eye  from  disuse. 
In  this  sense  the  word  has  been  applied  by  many  to 
denote  the  dull  sight  which  is  so  frequently  found  in  one 
eye  in  cases  of  strabismus,  where  no  structural  change 
can  be  detected  by  the  ophthalmoscope  to  account  for  the 
loss  of  power.  The  term  amblyopia  may  be  also  rightly 
used  to  designate  the  dimmed  vision  brought  on  either  by 
the  retina  being  over-wrought,  or  by  its  being  rendered 
dull  and  unimpressible  from  drink  and  debauchery. 

NYCTALOPIA* — Nirjht-Blindness  (6  t^j  wktos  oiXaos — 
Galen) — is  a  defect  of  sight  varying  in  degree  from  dim- 
ness to  almost  complete  darkness  after  the  sun  has  gone 
down.  It  is  most  frequently  met  with  amongst  sailors, 
soldiers,  and  others  who  have  been  much  in  the  Tropics. 
It  is  due  to  a  blunted  sensibility  of  the  retina,  which  fails 
to  appreciate  fully  the  impressions  which  are  produced 
by  a  dim  light.  Night-blindness  is  frequently  met  with 
in  retinal  affections,  and  especially  in  retinitis  pigmentosa; 
but  the  nyctalopia  to  which  I  now  refer  is  a  functional 
disease,  and  quite  independent  of  any  structural  change. 

Mr.  Arthur  Benson  (Dublin)  has  noticed  a  peculiar 
form  of  Xerosis  of  the  conjunctiva  as  occurring  very 
frequently  in  Epidemic  NyctaloiDia.  It  is  characterized 
by  a  white,  frothy-looking  patch  of  vai'iable  size  on  the 
conjunctiva  at  each  side  of  the  cornea,  in  that  part  most 
constantly  uncovered  by  the  lids.  It  can  be  easily  i-e- 
moved,  but  reforms  rapidly.  The  patch  itself,  and  the 
conjunctiva  under  it,  has  an  oily  look,  so  that  the  tears 
form  in  droplets  upon  it  as  on  a  greasy  surface.  Under 
the  microscope  it  is  found  to  consist  of  degenerated  epi- 
thelial scales  with  some  oily  matter,  and  a  vast  quantity 
of  micro-organisms,  bacilli  and  micrococci — (Leber). 
There  is,  as  a  rule,  but  little  increased  vascularity  of  the 
conjunctiva,  and  cure  generally  results  in  from  one  to 


*  Sec  Papers  on  Nyctalopia  and  Hemaralopia,  hy  Dr.  W.  A. 
Groenbill,  Itoyal  London  Uplitlialmic  Hospital  Eeports,  vol,  x, 
p.  284,  and  by  Mr.  John  Tweedy,  Ibid.  p.  413. 
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three  months.  The  connection  between  Conjunctivitis 
Xerosa  and  Nyctalopia  is  not  constaut,  but  very  frequent. 
Both  seem  to  occur  when  the  vital  energies  are  below  par. 
The  epidemics  noted  by  Mr.  Benson  all  occurred  in  spiing 
and  early  summer,  and  in  charity  schools;  those  children 
being  invariably  attacked  who  had  some  other  ailment  or 
delicacy  in  addition. 

Causes.— Although  the  constant  exposure  to  strong 
glare  exercises  a  certain  influence  in  producing  night- 
blindness,  yet  the  predisposition  to  it  is  given  by  an 
impaired  and  debilitated  state  of  health.  lu  this  opinion 
all  who  have  had  much  experience  of  this  affection  seem 
to  be  agreed.  During  the  Crimean  War  nyctalopia 
was  frequent  both  amongst  the  soldiers  and  sailors,  and 
the  evidence  of  the  medical  officers  coincided  in  attri- 
buting it  to  either  scurvy  or  debility  from  exposure  and 
privation.*  In  a  Paper  by  Dr.  Alexander  Bryson,  "  On 
Night-Blindness  in  Connection  with  Scurvy,"!  he  says 
that  "  it  most  unquestionably  occurs  much  more  fre- 
quently in  scurvy  than  is  generally  supposed ;  but  in 
consequence  of  the  simultaneous  existence  of  some  more 
serious  symptoms  of  a  less  ambiguous  character,  it 
frequently  passes  unnoticed."  He  then  adduces  some 
forcible  examples  of  nyctalopia  occurring  with  scurvy 
amongst  ships'  crev/s,  all  of  which  were  successfully 
treated  by  giving  the  eyes  rest,  and  curing  the  scorbutic 
symptoms  by  a  proper  diet  of  fresh  meat  and  vegetables  ; 
and  he  concludes  by  expressing  his  opinion  that  the  dis- 
ease is  "  entirely  dependent  on  an  improper  or  erroneous 
diet." 

NyctaloiDia  has  also  been  attributed  to  ague,  or  to 
some  other  form  of  marsh  fever.  My  own  experience, 
however,  of  the  disease  is,  that  it  is  peculiarly  liable  to 
attack  patients  whose  eyes  have  been  long  subjected  to 
excessive  glare,  and  whose  constitutions  have  been  debili- 
tated either  from  scurvy,  ague,  or  from  a  diet  deficient 
both  in  quantity  and  in  quality. 

Examined  with  the  Ophthalmoscope  no  change 
can  be  detected  in  the  choroid,  retina,  or  optic  nei^ve,  to 
account  for  the  impairment  of  function. 

Treatment. — If  there  is  any  evidence  of  scurvy  an 
anti-scorbutic  diet  should  be  prescribed,  with  two  or  three 


*  Royal  London  Oplitbalniic  Hospital  Keports,  vol.  ii.  p.  35. 
1  Ibid.  p.  40. 
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oranges,  or  the  juice  o£  one  or  two  lemons  daily.  The 
citrate  of  potash,  gr.  20,  may  be  also  given  in  water  twice 
or  three  times  a  day,  and  if  there  is  anismia,  the  citrate 
of  ammonia  and  iron  combined  with  citnc  acid  (.b.  o^J 
may  be  ordered.  ., , 

If  ao-ue  or  remittent  fever  can  be  traced  as  a  possible 
cause  of  the  disease,  quinine  should  be  freely  grven,  and 
continued  for  at  least  six  or  eight  weeks.  The  eyes 
should  be  rested,  and  all  exposure  to  glare  or  strong  light 
avoided.  I  have  tried  keeping  the  patient  in  aosolute 
darkness  for  a  week  at  a  time;  but  the  relief  was  not 
sufficient  to  compensate  for  so  long  an  exclusion  Irom 
light.  Blisters  to  the  temples  and  behind  the  ears  are 
perfectly  useless  ;  they  only  serve  to  irritate  the  patient, 
and  do  no  good. 

SNOW-BLINDNESS  is  a  temporary  loss  of  sight  from 
the  dazzling  caused  by  briUiant  whiteness.  A  similar 
condition  is  produced  by  the  excessive  glare  of  artificial 
liaht.  I  have  had  patients  from  the  light-ships  around 
the  coast  -who  have  complained  that,  after  trimming  the 
lamps  at  night,  they  have  been  for  some  minutes  abso- 
lutely blinded,  and  that  they  have  not  completely  re- 
covered  from  the  paralysing  effects  of  the  intense  glare 
for  some  hours.  _ 

The  Treatment  consists  in  -wearing  dark  neutral- 
tint  glasses  to  diminish  the  intensity  of  the  light. 

COLOTJE.  -  BLINDNESS  —  Chromo  -i^seudopsis  —  Di- 
chromic Vision— is  a  defect  of  sight  by  which  the  power  of 
appreciating  certain  colours  is  either  diminished  or  lost. 
The  importance  of  detecting  colour-blindness_  in  railway 
employes,  signal-men,  and  sailors  employed  in  look-out 
duty  is  now  recognised,  and  no  doubt  many  future  dangers 
may  be  averted  by  using  only  those  who  have  good  colour- 
sight.  .        1      ,1,  • 

Colour-blindness  is  more  frequent  m  males  than  in 

females. 

Professor  Bonders  of  Utrecht  found  amongst  2,300 
railroad  employes  that  152,  or  G'GO  per  cent.,  were  colour- 
blind. 

Professor  Holmgren  of  Sweden  found  amongst  32,165 
males  that  1019,  or  3'25  per  cent.,  were  colour-bHnd. 

Dr.  Cohn  found  amongst  2,429  school-boys  of  Breslau, 
95,  or  4  per  cent.,  colour-bHnd. 
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Dr.  Magnus  found  amongst  3,273  school-boys  of  Breslau 
3 '5  per  cent,  colour-blind. 

Dr.  Joy  JefEries  of  Boston  found  amongst  10,387  that 
431,  or  4' 149  per  cent.,  were  colour-blind. 

The  testimony  of  all  who  have  worked  at  the  subject 
is  unanimous  that  colour-blindness  is  very  infrequent 
amongst  females. 

Professor  Holmgren  of  Sweden,  out  of  3,244  school-girls 
found  only  9,  or  '27  per  cent.,  and  out  of  1,826  factory-girls 
only  3,  or  "16  per  cent.,  of  colour-blindness. 

Dr.  Magnus  of  Breslau,  out  of  2.216  girls,  only  1,  or  '04 
per  cent.,  of  colour-blindness. 

Dr.  Joy  Jeffries  of  Boston,  out  of  7,942  girls,  found  only 
4,  or  "052  per  cent.,  colour-blind. 

The  late  Professor  Clerk  Maxwell,  Dr.  Thomas  Young, 
and  others  have  shown  that  for  the  normal  eye  there  are 
three,  and  only  three,  elements  of  colour,  and  that  in  the 
colour-blind  one  of  these  is  absent.  These  colour  percep- 
tions are  generally  considered  to  be  red,  green,  and  violet 
(blue,  according  to  Maxwell).  The  other  colours  with 
which  we  are  familiar  are  produced  by  combinations  in 
varying  proportions  of  two  or  more  of  the  three  ele- 
mentai-y  colours.  If  one  of  the  elementary  perceptions 
be  wanting,  the  patient  will  be  colour-blind  so  far  as  that 
pai-tioular  colour  is  concerned,  and  in  looking  at  a  com- 
pound colour  he  will  fail  to  see  in  it  the  special  colour  for 
which  he  has  no  perception. 

Professor  Pole,  who  was  red  blind,  in  narrating  his  own 
experiences  of  his  own  sight,  says :  "A  soldier's  red  coat 
or  a  stick  of  red  sealing-wax  conveys  tome  a  very  positive 
sensation  of  colour,  by  which  I  am  able  to  identify,  in  a 
great  number  of  instances,  bodies  of  this  hue.  If,  there- 
fore, the  investigation  of  my  experience  ended  here,  there 
would  be  no  reason  to  consider  me  blind  to  red.  But 
when  I  examine  moi-e  closely  what  I  do  see,  I  am  obliged 
to  come  to  the  conclusion  that  the  sensation  I  perceive  is 
not  one  that  I  can  identify  separately,  but  is  simply  a 
modification  of  one  of  my  other  sensations.  It  is,  in  fact, 
a  yellow  shaded  with  black  or  grey,  a  darkened  yellow, 
or  what  I  may  call  yellow-brown.  I  find  that  all  the 
most  common  hues  of  red  correspond  to  this  descrii^tion ; 
and  in  proportion  as  they  are  more  scarlet  or  more 
tending  towards  orange,  the  yellow  I  see  is  more 
vivid.  The  explanation  I  suppose  is,  that  none  of  such 
reds  are  pure — they  arc  combinations  of  red  with  yellow ; 
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so  that  I  see  the  yellow  element  of  the  combination,  while 
the  true  red  element  of  the  combination  is  invisible  to  mo 
as  a  colour,  and  acts  only  as  a  darkening  shade." 

Colour-blindness  may  be  divided  into  three  classes  : — 

1 .  When  there  is  a  Deficiency  in  the  Power  of 
Perception  of  all  Colours.  The  bright  and  full  colours 
may  be  recognised,  but  the  gradation  of  shades  are  not 
appreciated.  This  may  arise  from  want  of  education  in 
colours,  or  it  may  be  due  to  an  inability  of  the  eye  to 
perceive  shades  of  colour  as  the  ear  may  be  incapable  of 
distinguishing  gradations  of  sound.  In  such  cases, 
training  the  eyes  with  sorting  and  matching  coloured 
worsteds  may  do  good,  but  it  is  very  doubtful. 

The  inability  to  distinguish  shades  of  colour  may  be 
congenital,  but  it  may  also  be  induced  from  over-use,  or 
the  constant  strain  of  the  eyes  in  looking  at  colours.  I 
had  a  patient  under  my  care  at  the  hospital  who  had 
been  engaged  for  many  years  in  a  colour  warehouse,  and 
whose  chief  business  consisted  in  sorting  and  matching 
colours.  For  this  duty  he  had  acquired  a  special 
reputation  amongst  his  fellows.  Gradually,  however.his 
powers  began  to  fail  him,  and  when  he  applied  to  the 
hospital  for  relief,  he  could  only  distinguish  whole  colours, 
and  had  lost  the  faculty  of  discriminating  shades  of  tint. 

2.  When  there  is  a  Deficiency  in  the  Power  of 
Perception  of  particular  Colours  as  Red  and 
Green.  In  these  cases  one  of  the  three  elementary 
colour  perceptions  is  wanting.  The  patient  possesses 
only  dichromic  vision  and  is  colour-blind.  There  are  three 
varieties  of  this  form  of  colour-blindness  named  ac- 
cording to  the  perception  which  is  wanting  : 

Eed-blindiiess. 

Green-blindness. 

Violet-blindness. 

The  red-blindness  is  by  far  the  most  frequent;  next 
comes  the  green-blindness  ;  whilst  violet-blindness  is  so 
rare  that  practically  it  may  be  disregarded. 

3.  Achromatic  Vision,  or  the  want  of  power  to  recog- 
nise any  colour,  everything  appearing  as  either  white, 
black,  or  grey. 

This  defect  is  rare,  and  is,  I  believe  generally  produced 
by  disease.  Dr.  J.  J.  Chisholm,  of  Charleston,  S.C. 
(U.S.A.),  has  related  a  case  of  optic  neuritis  in  which 
the  patient's  vision  was  for  a  time  achromatic.    "  The 
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restoration  to  chromatic  vision  showed  itself,"  he  says, 
"  in  a  slowly  growing  perception  of  blue  shades.  After 
some  months  the  shades  of  yellow  could  be  perceived. 
Eeds  cannot  yet  be  detected.  All  shades  of  red  appear 
brown."* 

Dr.  Argyll  Eobertson  has  also  published  a  case  of 
spinal  disease,  in  which  myosis  and  colour-blindness 
existed.  The  patient  lost  all  perception  of  colours, 
although  previous  to  his  illness  he  used  to  distinguish 
them  readily.f 
_  The  best  method  for  examining  for  defects  in  colour- 
sight  is  by  the  use  of  Holmgren's  coloured  wools.  They 
consist  of  a  collection  of  small  skeins  of  coloured  Berlin 
wools,  each  of  which  is  loosely  twisted  up.  In  this 
bundle  is  included  wools  of  red,  orange,  yellow,  yellow- 
green,  pure-green,  blue-green,  blue,  violet,  purple,  pink, 
brown,  grey,  several  shades  of  each  colour,  and  at  least 
five  gradations  of  each  tint  from  the  deepest  to  the 
lightest. 

These  worsteds  being  jjlaced  in  a  pile  on  the  table,  the 
examiner  lays  aside  a  skein  of  the  especial  colour  desired 
for  the  examination.  He  then  requires  the  patient  to 
select  from  the  wools  other  skeins  which  most  closely 
resemble  the  colour  of  the  sample  and  to  place  them  by 
its  side.  The  colour-sight  of  the  patient  is  decided  by 
the  manner  in  which  he  performs  this  task. 

Test  1.  Select  as  the  sample  skein  the  palest  (lightest) 
shade  of  very  pui-e  green,  which  is  neither  a  yellow-green 
nor  a  blue-green  to  the  normal  eye,  but  fairly  intermediate 
between  the  two.  (See  No.  I.  in  Holmgren's  coloured 
plate  facing  the  title-page.) 

If  the  patient  makes  mistakes,  and  matches  the  sample 
with  light  shades  of  grey,  brown,  or  other  light  dissimilar 
colours,  he  is  colour-blind  (1 — 5). 

The  next  test  is  to  ascertain  the  form  of  colour- 
blindness. 

Test  2.  A  red  mauve  skein,J  No.  Ila.,  is  chosen  for  the 


*  Royal  London  Ophthalmic  Hospital  Reports,  vol.  vi  p.  214. 
■j-  Eye  Symptoms  in  Spinal  Disease.    Oliver  and  Boyd,  Edin- 
burgh. 1869. 

t  This  colour  is  described  by  Professor  Holmgren  as  purple, 
"  purpur  (rosa),"  and  as  containing  in  tolerably  equal  proportions 
the  colours  of  red  and  violet,  which  is  Holmgren's  reason  for  choos- 
ing it  113  a  test.    Holmgren  "  Om  Pargblindheten,"  p.  141. 
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sample.  The  colour  sliould  be  midway  between  tho 
darkest  and  tbe  lightest  shade.  IF  the  patient  matches  it 
with  blue  or  violet,  6,  7,  or  one  of  them,  he  is  red  blind. 

If  he  matches  the  red  mauve  with  green  or  grey,  8,  9, 
or  one  of  tliem,  he  is  greo)i  hlhid. 

Test  3  is  a  confirmatory  test  and  specially  useful^  in 
examining  the  colour-sight  of  those  employed  in  reading 
signals.  Select  a  vivid  red  skein,  like  the  red  flag  used 
for  signals  on  railways,  a  bright  yellowish-red,  a  scarlet, 
No.  lib.  The  red-blind  will  match  the  sample  with  a  dark 
green  or  dark  brown,  10,  11,  with  shades  which  to  the 
normal  eye  ai'e  darker  than  the  scarlet.  The  green-blind 
will  select  light  green  or  light  brown,  12,  13,  to  match  the 
scarlet,  shades  which  are  hghter  than  the  sample.* 

PERIMETRY. — An  estimate  of  the  state  of  the  whole 
field  of  vision  is  an  essential  aid  in  the  diagnosis, 
prognosis  and  treatment  of  many  eye  diseases  : — thus  the 
loss  of  a  portion  of  the  field  would  at  once  suggest 
detached  retina,  retinal  hasmorrhage,  or  intraocular 
tumour,  and  would  lead  to  a  further  examination  of  the 
eye: — in  amaiirotic  affections  the  prognosis  is  mainly 
determined  by  the  condition  of  the  field— see  page  223  : — 
and  in  cases  of  chronic,  or  intermittent  glaucoma  a  pro- 
gressive contraction  of  the  periphery  of  the  field  of  vision 
would  indicate  that  an  operation  for  the  relief  of  tension 
should  not  be  delayed. 

The  points  to  be  noted  in  taking  the  field  of  vision 
are : — 

1.  The  peripheral  vision  ;  if  it  be  contracted,  and  if  the 
contraction  be  uniform  in  all  directions. 

2.  If,  in  addition  to  the  peripheral  contraction,  there  bo 
blind  spots  or  scotomata  in  portions  of  the  field. 

3.  If  there  be  loss  of  central  vision,  and  if  with  this 
central  loss  there  be  other  impairments  of  tlie  field. 

4.  If,  without  loss  of  peripheral  vision,  the  continuity 
of  the  field  be  broken  by  blind  spots  or  scotomata. 

5.  To  note  the  limits  of  the  field  of  vision  for  the  different 
colour  perceptions.  The  loss  of  the  red  and  green  are  the 
most  frequent. 

In  taking  the  field  of  vision,  it  must  be  remembered 


»  In  this  Article  on  Colom-- Blindness,  the  author  specially  con- 
sulted the  writings  of  Professor  Pole,  Professor  Holmgren,  of 
Sweden,  and  Dr.  Joy  Jeffries,  of  Boston,  U.S.A. 
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that  tho  upper  and  inner  portions  of  the  field  are  often 
limited  by  an  overhanging  brow  and  a  deep  bridge  to  the 
nose.  The  fallacy  thus  occasioned  may  be  obviated  by 
throwing  the  patient's  head  to  the  left  when  examiuing 
the  right  eye,  and  vice  versa. 

The  variations  of  the  field  of  vi.sion  in  amaurotic 
cases,  aud  their  value  in  forming  a  prognosis  is  given  at 
page  223.  It  is  taken  from  the  late  Von  Graefe's  valuable 
paper  on  "  Amblyopia  and  Amaurosis." 

To  ascertain  and  map  out  correctly  the  field  of  vision  a 
perimeter  should  be  used.  Tlie  best  are  McHardy's  self- 
registering  jDerimeter ;  Priestley  Smith's  and  Berry's. 

When  no  perimeter  is  at  hand  the  following  ready 
method  may  be  adopted  for  ascertaining  the  state  of  the 
field  of  vision  : — 

_  The  patient  should  be  placed  about  one  and  a  half  feet 
in  front  of  the  surgeon,  aud  having  closed  his  sound  eye 
with  his  hand,  he  should  be  told  to  look  steadily  with  the 
affected  one  at  the  nose  or  the  eye  of  the  examiner. 
Whilst  the  eye  is  thus  fixed,  the  surgeon  should  keep  one 
01-  both  of  his  hands  moving  gently  along  the  line  of  the 
circumference  of  an  imaginary  circle  which  about  cor- 
responds with  the  normal  field  of  vision,  carefully  noting 
those  points  at  which  the  patient  says  the  hand  becomes 
either  indistinct  or  lost.  If  the  iiatient  should  be  unable 
to  distinguish  the  movements  of  the  hand  at  one  and  a 
half  feet,  it  may  be  approximated  to  the  eye,  and  a 
smaller  circle  be  described  ;  the  parts  at  which  the  sight 
is  the  most  defective  or  wanting  being  still  accurately 
observed. 

To  Map  out  the  Field  of  Vision  without  the  Aid 
of  a  Perimeter,  the  patient  should  be  directed  to  stand 
in  front  of  a  black  diagram  board,  placed  at  twelve  inches 
distance  from  him.  Covering  with  his  hand  the  eye 
which  is  not  under  examination,  he  should  fix  the  other 
on  a  small  white  cross  which  has  been  drawn  in  the 
centre  of  the  bonrd  and  on  a  level  with  his  eyes.  "Whilst 
his  eye  is  thus  fixed  by  steadily  looking  oa  the  cross,  a 
small  white  disc  at  the  end  of  a  piece  of  wire  is  to  be 
moved  in  diS'ercnt  directions  over  the  board,  and  at  what- 
ever spot  it  is  clearly  seen,  a  +  is  to  be  made  ;  when  only 
dimly  recognized,  a  — ;  and  when  not  visible,  an  0.  Each 
series  of  symbols  are  now  to  be  connected  with  lines,  and 
a  map  will  be  thus  drawn,  which  will  fairl}'  represent  the 
patient's  field  of  vision. 
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To  facilitate  the  copying  and  reduction  of  sucli  a 
diagram  the  board  should  be  ruled  in  three-inch  squares, 
when  the  drawing  can  be  easily  transferred  to  properly 
ruled  paper. 

TUMOURS  OF  THE  OPTIC  NERVE  are  rare. 

The  late  Yoa  Graefe  related  a  case  of  tumour  of  the 
optic  nerve,  behind  the  globe,  in  which  the  eye  was 
protruded  about  9"',  and  the  sight  was  lost.  A  micro- 
scopic examination  showed  the  tumour  to  be  a  myxoma  of 
the  optic  nerve.* 

Mr.  Hulke  has  recorded  a  case  of  tumour  of  the  optic 
nerve  in  which  there  was  extreme  proptosis  of  the  eye, 
and  the  vision  was  reduced  to  quantitative  jperception  of 
light. 

He  removed  the  eyeball  and  tumour  together,  the 
optic  nerve  being  severed  close  to  the  optic  foramen. 
"The  tumour  was  firm,  of  a  spherical  outline,  in  size 
about  one-third  less  than  that  of  the  eyeball,  from  which 
it  was  separated  by  a  portion  of  seemingly  healthy  optic 
nerve,  somewhat  more  than  half  an  inch  long."  The 
tumour  was  examined  by  Dr.  Brailej^  who  states  in  his 
report :  "  The  new  growth  appears  to  be  a  sarcoma,  taking 
its  rise  in  the  loose  tissue  of  the  intervaginal  space, 
most  probably  from  the  nucleated  cells  found  upon  its 
fibres."! 

In  my  own  practice  I  have  only  met  with  two  cases  of 
retro-ocular  tumours  of  the  optic  nerve. 

The  first  caseij;  was  in  a  man  a3t.  sixty-five.  The  eye  was 
bulged  forwards  considerably,  and  was  irremovably  fixed 
in  the  orbit.  I  first  excised  the  globe,  and  then  removed 
a  solid  tumour  which  occupied  the  orbit  and  completely 
surrounded  the  optic  nerve.  Dr.  Brailey,  the  curator  of 
the  Museum,  made  a  section  of  the  globe,  and  a  micro- 
scopical examination  of  the  tumour.  He  stated  the  parts 
within  the  eye  were  normal,  except  the  optic  disc,  which 
was  greatly  swollen  from  the  pressure  of  the  tumour  in 
the  orbit. 

The  growth  was  a  round-celled  sarcoma,  and  apparently 


*  Archiv  f.  Opbtlial.  x.  1. 194. 
t  Royal  London  Opbtbalmio  Hospital  Reports,  vol,  x,  p.  293. 
I  im.  vol.  X.  p.  296. 
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originated  from  the  external  layers  of  the  dural  sheath  of 
the  optic  nerve. 

The  second  case  of  tumour  of  the  optic  nerve  which  was 

under  my  care  was  in  a  girl 
about  seventeen  years  of  age. 
There  was  excessive  bulging 
of  the  eye  directly  forwards, 
so  that  the  lids  could  not 
close  completely  over  it,  and 
the  eye  was  blind.  I  re- 
moved the  eye  and  the 
tumour.  There  was  no  disease 
within  the  eye.  The  tumour 
was  confined  to  the  optic  nerve 
behind  the  eye.  It  was  the 
size  represented  in  Fig.  50, 
which  exactly  shows  the  ap- 
pearance it  presented  after 
it  had  been  divided  by  a 
vertical  section. 

Mr.  Milles,  the  curator  of 
the  Museum,  examined  the 
growth.  _  He  found  that  the  tumour  consisted  chiefly  of 
fibrous  tissue  ;  in  places  the  bundles  of  fibres  were  sepa- 
rated, and  in  the  spaces  left  by  the  separation  there  were 
here  and  there  groups  of  small  round  cells.  The  sections 
under  examination  do  not  show  any  evidence  of  nerve- 
fibres. 


Tumour  of  the  optic  nei-ve, 
resembling  a  iieiu-oma.  The 
■woodcut  shows  the  tumour 
divided  vertically.  The  upper 
portion  shows  the  optic  nerve 
where  it  had  been  severed  from 
the  globe. 


INJURIES  OP  THE  OPTIC  NERVE.— The  optic 
nerve  may  be  wounded  behind  the  eye,  without  any  injury 
to  its  external  coats,  by  the  passage  of  foreign  bodies  into 
the  orbit,  or  by  stabs  into  the  orbit  by  some  sharp-pointed 
instrument. 

Syniptoms. — Sudden  loss  of  sight,  the  loss  being 
appreciated  by  the  patient  immediately  on  receiving 
the  wound.  More  or  less  dilatation  of  the  pu23il,  which 
is  uninfluenced  by  light,  and  no  apparent  injur}--  to  the 
eye  to  account  for  the  sudden  deprivation  of  sight. 
Examined  with  the  oiDhthalmoscope,  there  is  at  first  no 
appreciable  change  in  the  appearance  of  the  optic  disc, 
except  perhaps  it  may  appear  slightly  more  pink  than 
the  nerve  in  the  other  eye,  but  this  increased  vascularity 
is  very  soon  followed  by  pallor,  and  ultimately  the  disc 
becomes  quite  white,  with  the  arteries  small,  and  pre- 
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sents  all  the  usual  appearances  of  white  atrophy  (page 

The  following  case,  illnstrative  of  this  rather  rare  acci- 
dent, was  under  my  care  : — 

A  young  man,  aged  hrenty-seven,  was  engaged  in  a  street  fight, 
wlien  bis  opponent  struclc  at  his  head  with  a  clasp- Icnife.  The 
blade  penetrated  the  rim  of  the  wide-awake  hat  he  was  wearing, 
passed  through  the  upper  eyelid,  close  to  the  upper  edge  of  the 
orbit,  and  onwards  to  the  optic  neiwe,  which  it  wounded,  but  with- 
out touching  the  globe.  The  man  declared  that  he  was  instantly 
blinded.  He  was  positive  that  ho  could  see  well  with  the  eye 
before  he  received  the  wound,  and  on  being  struck  was  immediately 
aware  of  the  loss  of  sight. 

On  admission,  the  pupil  was  slightly  dilated  and  uninfluenced  by 
light.  The  globe  was  uninjured,  but  on  the  upper  eyelid  there  was 
a  recent  .scar  indicating  the  site  at  which  the  knife  penetrated  the 
orbit,  and  this  scar  coiTesponded  to  the  cut  in  the  rim  of  the  hat 
through  which  the  knife  first  passed.  The  eye  was  quite  blind  ;  it 
had  not  even  perception  of  ophthalmoscopic  light.  Examined  with 
the  ophthalmoscope,  the  optic  nerve  presented  the  appearance  of 
commencing  atrophy.  The  optic  disc  was  whiter  than  that  of  the 
other  eye,  and  the  arteries  were  small  and  thready.  The  humours 
of  the  eye  were  perfectly  clear. 

The  man  has  since  been  several  times  at  the  ho.spital,  and  when 
last  seen,  about  three  months  after  the  accident,  the  optic  disc  had 
assumed  the  milky  white  and  flattened  appearance  of  confirmed 
atrophy.* 

Treatment.— No  applications  nor  medicines  will  restore 
•  the  wounded  optic  nerve.  The  sight  which  is  lost  is  irre- 
I  parably  gone ;  but  attention  must  be  directed  to  the 
'  wound,  and  if  a  foreign  body  be  detected  in  the  orbit  it 
:  should  be  removed.    See  Article,  "  Foreign  Bodies  in  the 


OPAatJE  OPTIC  NERVE  PIBRES.-This  congenital 
:  anomaly  is  recognised  by  the  ophthalmoscope  as  a  white 
:  patch  extending  from  the  optic  nerve  and  terminating  in 
1  feathery  stri»  m  the  retina.    In  the  normal  condition  the 
I :  nerve  tubes  of  the  optic  nerve  lose  their  medullary  sheath 
;  at  and  in  their  passage  through  the/«scm  cribrosa,  but  it 
occasionally  happens  that  in  one  or  more  bundles  of  the 
( optic  nerve  fibres  the  white  medullary  sheath  is  prolonc^ed 
1 1  on  them  for  some  distance  into  the  retina    This  con 
I  sgenital  pecuharity  does  not  affect  the  sio-ht.    It  is'  how 
It  ever,  generally  only  detected  when  the  eye  is  'being 


*  Lancet,  Jan.  2, 1875. 
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examined  by  the  oiDlithalmoscope  for  some  defect  of  sight, 
and  is  therefore  occasionally  mistaken  for  an  inflam- 
matory exudation. 

THE  OPHTHALMOSCOPE. 

OPHTHALMOSCOPES  may  be  divided  into  two  classes, 
the  portable  and  the  fixed.  There  are  a  great  variety  of 
portable  or  hand  ophthalmoscopes,  for  each  of  which  the 
mventor  claims  certain  advantages.  The  following  are  a 
few  of  the  many  excellent  instruments  now  in  use: 
Couper's  magazine  ophthalmoscope,  Fox's,  Purves's 
modified  by  Lang,  Loring's,  and  Landolt's. 

FIXED  OPHTHALMOSCOPES  are  too  large  and 
heavy  to  be  of  much  service  except  for  demonstration,  or 
for  artistic  purposes.  When  once  adjusted  to  the  patient's 
eye  a  number  of  students  can  look  through  the  instru- 
ment in  succession ;  or  a  sketch  of  the  fundus  can  be 
readily  taken,  as  the  eye  is  kept  under  observation  whilst 
both  hands  of  the  surgeon  are  free  for  drawing.  The 
best  of  the  fixed  ophthalmoscopes  is  Brudenell  Carter's, 
made  by  Mr.  Hawksley,  of  357,  Oxford  Street. 

HOW  TO  WORK  WITH  THE  OPHTHALMO- 
SCOPE.— To  completely  explore  the  whole  fundus  of 
the  eye,  and  to  ascertain  the  state  of  the  lens  and  the 
vitreous,  the  pupil  should  be  widely  dilated  with  atro- 
pine ;  but  whei'e  the  desired  information  can  be  obtained 
■without  such  a  thorough  investigation,  it  will  be  unne- 
cessary and  undesirable  to  submit  the  patient  to  this 
annoyance.  The  examination  must  be  conducted  in  a 
darkened  room,  and  with  a  lamjD  provided  with  a  bright, 
steady  flame.  The  most  convenient  light  is  a  small  gas- 
lamp  at  the  end  of  a  movable  arm,  which  can  be  turned 
in  all  directions,  and  raised  or  lowered  as  maybe  required. 
The  burner  should  be  a  porcelain  argand,  protected  with 
a  piece  of  wire  gauze  below  to  regulate  the  draught. 
The  chimney  should  be  a  tube  of  plain  white  glass,  of  a 
uniform  diameter  throughout  its  length.  AVhen  gas 
cannot  be  obtained,  a  moderator  or  a  reading-lamp  with- 
out the  shade  will  answer  almost  as  well.  With  all 
ophthalmoscopes,  except  the  binocular,  it  will  be  found 
most  convenient  to  place  the  lamp  on  the  left-hand  side 
of  the  patient,  and  with  the  flame  on  a  level  with,  and  a 
little  behind  the  eyes  to  be  examined. 
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_  To  use  a  monocular  haud  ophthalmoscope,  tlie  observer 
sits  or  stands  in  front  of  the  patient,  so  that  his  ej^es  are 
a  little  above  the  level  of  those  iinder  examination,  and 
at  about  eighteen  or  twenty  inches  distance  from  them. 


Fio.  51. 


IHethen  with  one  hand  holds  the  ophthalmoscopic  mirror 
close  to  his  own  eye,  and  at  such  an  angle  that  he  catches 
;upon  its  polished  surface  the  rays  of  light  from  the  lamp, 
and  reflects  them  into  the  eye  of  the  patient.  Looking 
through  the  sight-hole  of  the  mirror  into  the  eye  thus 
illumined,  he  proceeds  to  make  either  an  indirect  or  a 
ddirect  examination  of  its  fundus. 

For  the  indirect  method  he  holds  in  his  other  hand, 
between  his  forefinger  a,nd  thumb,  an  object-glass  of  two 
or  two  and  a  half  inch  focus  in  front  of  the  patient's  eye, 
..and  at  from  one  and  a  half  to  two  inches  distance  from  it, 
-steadying  the  lens  by  resting  his  fingers  on  the  forehead, 
;ias  represented  in  the  woodcut  (Fig.  51).     By  moving 
Ids  own  head  a  little  backwards  or  forwards  as  may  be 
:  rcc^uired,  he  soon  succeeds  in  bringing  into  view  a  clearly 
);marked  inverted  aerial  image  of  the  fundus  of  the  eye  he 
iis  examining. 

The  size  of  the  inverted  image  may  be  increased  by 
olacing  an  ocular  convex  lens  of  about  ten-inch  focus 
joehind  the  sight-hole  of  the  mirror,  and  using  at  the 
■aame  time  an  object-glass  of  three-inch  focus.    With  this 
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combination  it  will  be  necessary  to  approach  the  head 
nearer  to  the  patient's  eye.  In  order  to  obtain  a  view  of 
the  various  parts  of  the  iuiidus  in  succession,  it  is  requi- 
site to  direct  the  patient  to  turn  his  eye  in  different 
directions,  and  for  this  purpose  it  is  convenient  to  have 
fixed  objects  to  which  to  call  his  attention.  To  see  the 
optic  nerve,  the  patient  should  be  told  to  look  at  the  tip 
of  the  observer's  ear  most  distant  from  him  ;  thus,  if  the 
right  eye  is  under  examination  he  should  look  at  the 
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right  ear  of  the  surgeon.  By  this  means  the  globe  is 
slightly  inverted,  and  the  optic  papilla  is  brought  under 
observation. 

To  examine  the  yellow  spot,  the  patient  should  be 
directed  to  look  straight  before  him  at  the  eye  of  the 
surgeon,  or  through  the  sight-hole  of  the  mirror. 

For  the  direct  method,  or  the  examination  of  the  erect 
image  no  object-glass  is  required.  The  right  eye  of  the 
patient  should  be  examined  with  the  right  eye  of  the 
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observer,  and  the  left  eye  with  his  left  eye.  The  light 
should  be  arranged  on  the  side  of  the  eye  to  be  examined. 
If  the  right  eye  be  the  one  under  examination  the 
observer  should  sit  on  the  side  of  the  patient  so  that  his 
right  eye  corresponds  with  the  patient's  right.  The 
patient's  head  should  be  inclined  towards  his  own  right 
shoulder,  whilst  the  observer  bends  his  head  sideways 
towards  that  of  the  patient.  In_  this  manner  the 
observer  can  approximate  his  eye  with  the  ophthalmo- 
scopic mirror  very  closely  towards  the  patient's  eye. 
Their  eyes  may  almost  meet,  but  their  faces  do  not 
touch. 

LATERAL  OK  FOCAL  ILLUMINATION  of  the  eye 

is  an  extremely  useful  means  for  examining  the  surface 
of  the  cornea  or  the  iris,  and  for  ascertaining  the  state  of 
the  lens  in  cases  of  suspected  cataract.  The  pupil  having 
been  first  widely  dilated  with  atropine,  the  patient  is 
seated  on  a  chair,  and  the  lamp  is  so  placed  that  its  flame 
is  on  a  level  with,  and  a  little  in  front  of,  his  eye,  and  at 
about  two  feet  distance  from  it.  A  biconvex  lens  of  two 
or  two  and  a  half  inch  focus  is  then  held  so  as  to  con- 
centrate a  cone  of  light  upon  the  eye,  when  by  a  slight 
movement  of  the  glass  in  different  directions  each  part 
of  the  structure  under  examination  is  in  turn  illumined 
until  the  whole  of  it  has  been  satisfactorily  explored.  A 
second  lens  may  be  held  in  front  of  the  eye,  to  be  used  as 
a  magnifier  if  required. 

EETINOSCOPY. 

By  RETINOSCOPY  we  are  able  to  detect  and  esti- 
mate the  various  errors  of  refraction  ohjediveh/.  It  is 
therefore  of  great  use  in  determining  the  refraction  of 
children,  as  by  this  method  we  can  measure  the  degree  of 
myopia,  hypermetropia,  or  astigmatism,  and  correct  the 
defect  with  suitable  glasses  without  any  assistance  on  the 
part  of  the  patient. 

For  an  efficient  examination  the  pupil  should  be  dilated, 
and  the  accommodation  paralysed  with  atropine.  The 
patient  is  to  be  seated  on  a  chair  as  for  an  ordinary 
ophthalmoscopic  examination,  and  the  light  placed  above 
the  head,  so  that  no  direct  rays  from  the  lamp  fall  upon 
the  face.  The  surgeon  in  a  chair  about  four  feet  in  front 
of  the  patient,  with  a  concave  mirror  of  about  nine 
inches  focal  length,  throws  a  cone  of  light   on  the 
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corner  oE  the  eye  to  be  esamiued ;  tlie  patient  being  told 
to  look  straight  before  him  on  to  the  opposite  wall.  The 
area  of  the  pupil  is  illumined,  and  if  the  mirror  be  made 
to  rotate  slightly,  so  that  it  faces  in  different  directions — 
first  vertically,  then  horizontally,  and  next  obliquely — a 
dark  shadow  will  be  seen  moving  with  each  turn  of  the 
mirror  across  the  area  of  the  pupil.  It  is  by  the  direc- 
tion _  in  which  the  shadow  moves  whilst  the  mirror 
is  being  rotated  that  the  refraction  of  the  eye  is  deter- 
mined. 

The  following  are  the  points  to  be  noticed  in  retino- 
scopy : — 

1.  If  the  shadow  moves  with,  i.e.,  in  the  direction  in 
which  the  face  of  the  mirror  is  rotated,  the  eye  is  myopic 
in  that  meridian  ;  and  if  the  same  result  is  obtained  in 
all  the  meridians,  both  as  regards  the  distinctness  and 
rapidity  of  movement  of  the  shadow,  the  case  is  one  of 
simple  myopia. 

_  2.  If  the  shadow  moves  against,  i.e.,  opposite  to  the 
direction  in  which  the  face  of  the  mirror  is  rotated,  and 
the  same  result  is  obtained  in  all  the  meridians  as  regards 
the  distinctness  and  rapidity  of  motion  of  the  shadow, 
then  the  eye  is  either  hypermetropic,  emmetropic, 
or  slightly  myopic  less  than  -  ID. 

3.  If  there  is  a  diffei'ence  in  the  two  opposite  meridians, 
either  as  regards  the  direction  of  the  shadow,  or  of  its 
distinctness  and  rapidity  of  motion,  then  the  eye  is 
astigmatic. 

A  rough  estimate  of  the  extent  of  the  error  of  refrac- 
tion may  be  made  by  noticing  the  brightness  of  the 
illumined  s]Dace,  and  the  distinctness  and  rapidity  of 
movement  of  the  shadow. 

If  the  illumination  be  dull,  and  the  movement  of 
the  shadow  small,  there  is  jorobably  a  high  degree  of 
ametropia. 

If  the  illnmination  be  bright,  and  there  be  a  broad 
sliadow  with  rapid  movement,  there  is  probably  a  low 
degree  of  ametropia. 

As  a  rule,  the  greater  the  degree  of  ametropia  the  less 
intense  is  the  illumination  of  the  eye. 

Having  noticed  the  direction  in  which  the  shadow  moves, 
the  next  step  is  to  correct  the  defect  with  glasses ;  and  to 
do  this  a  spectacle  frame  is  to  bo  fitted  on  tlie  patient,  and 
glasses  placed  in  succession  in  front  of  the  eye,  and  their 
neutralizing  effects  noted. 
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Suppose  the  shadow  is  found  to  move  with  the  mirror 
we  have  a  myopia  to  correct.  First  place  in  the  spec- 
tacle-frame a  —  glass,  say  —  4  D;  if  the  shadow  moves 
in  the  same  direction,  we  change  the  glass  for  one  of  a 
higher  power,  say  —  6  D,  and  if  we  then  find  that  the 
shadow  moves  in  the  opposite  direction,  that  is,  against 
the  motion  of  the  mirror,  it  shows  that  the  error  has  been 
over-corrected,  and  the  refraction  made  hypermetropic. 
The  patient  therefore  requires  a  glass  between  —  4  D  a,nd 
—  6  D,  and  intermediate  glasses  may  be  tried  in  succession 
nntil  one  is  found  which  is  just  short  of  over-correction. 
In  myopia  the  patient  will  require  a  glass  about  1  D 
stronger  than  the  one  determined  by  retinoscopy. 

If  the  shadow  is  found  to  move  against  the  mirror,  a 
trial  is  to  be  made,  as  described  in  the  previous  section, 
but  with  -|-  glasses  placed  ia  front  of  the  eye  in  succession 
until  one  is  found  which  just  corrects  the  error.  If  a  too 
strong  +  glass  be  tried  it  will  be  at  once  detected  by 
noticing  that  the  direction  of  the  shadow  is  changed,  and 
that  it  moves  with  the  mirror,  showing  that  the  eye  has 
been  rendered  myopic  ;  lower  power  glasses  must  then  be 
substituted  in  succession  until  the  one  is  found  which  is 
just  short  of  over-correction. 

The  glass  to  be  ordered  for  hyiDermetropic  eyes  must  be 
2  D  less  than  the  power  estimated  by  retinoscopy  ;  1  D 
has  to  be  deducted  for  the  loss  of  the  accommodation 
produced  by  the  atropine,  which  has  dilated  the  pupil 
and  paralysed  the  accommodation ;  and  1  D  for  the  over- 
estimate which  is  made  by  retinoscopy  of  the  degree  of 
hypermetropia. 

In  paragra^oh  2,  page  244,  it  was  stated  that  the  shadow 
moving  against  the  mirror  may  indicate  either  hyperme- 
tropia, slight  myopia,  or  emmetropia. 

The  following  distinguishing  tests  may  be  a^Dplied  : — 

If  with  D  placed  in  front  of  the  eye,  the  shadow 
continues  to  move  against  the  mirror,  the  eye  is  hyper- 
metropic. 

If  with  a  D  the  direction  of  the  shadow  is  changed, 
and  now  moves  with  the  mirror,  substitute  another  glass 
-f '50  D,  and  if  the  shadow  still  moves  with  the  mirror, 
the  eye  is  myopic. 

If  with  a  +1  D  the  shadow  moves  with  the  mirror, 
substitute  another  glass  -f'-SO  D,  and  if  the  shadow  now 
moves  against  the  mirror,  the  eye  is  emmetropic. 

To  estimate  Astigmatism,  proceed  in  the  same  way 


246 


KETINOSCOPY. 


as  if  testing  a  case  of  simple  myopia  or  hyiDemetropia. 
Determine  the  refraction  of  one  and  then  of  the  other 
meridian  with  spherical  glasses ;  thus,  take  for  instance 
a  case  of  Hypermetropic  astigmatism. 

Suppose  in  the  vertical  meridian  the  degree  of  hyper- 
metropia  =  +  2  D  ;  and  in  the  horizontal  meridian  the 
hypermetropia  =  +  4  C 

Deduct  1  D  for  the  error  of  retinoscopy, 

and  1  D  for  the  loss  of  accommodation  from  atro- 
pine ; 

And  we  find  the  patient  would  require— 
a  +  2  D  cylinder,  axis  vertical. 

Take  next  a  case  of  Myopic  astigmatism. 

Suppose  in  the  vertical  meridian  the  degree  of  myopia 
=  —  6  D  •  and  in  the  horizontal  meridian  the  myopia 
=  -3D.'  Add  the  -1  D  for  the  error  in  retinoscopy  ; 
and  we  find  that  the 

Myopia  =  vertical  merid.  —  7  D. 

horizont.  merid.  —  4  D. 
The  correction  then  would  be  a  glass 

—  4  D  spherical 

—  3D  cylindrical,  ^ixis  horizontal. 

Mixed  Astigmatism  is  the  most  difficult  error  of 
refraction  to  diagnose  and  estimate.  The  movement  of 
the  shadow  is  different  in  direction  m  each  ot  the  two 
principal  meridians :  thus,  in  the  vertical  meridian  the 
shadow  may  be  with  the  mirror,  showing  myopia :  m 
the  horizontal  meridian  against  the  mirror,  ladicatmg 
hypermetropia.     Suppose  then  we  find  by  retinoscopy 

that  -p. 
The  vertical  meridian  =  -  ^  u, 
The  horizontal  meridian  =  +  3  D. 
According  to  the  rule  already  mentioned  we  add -ID 

to  the  myopia,  and  deduct  +  2  D  from  the  hypermetropia ; 

and  we  have 

Vertical  mend.  —3  D    .        ^-^^  correction  will  be  a 
Horizontal  merid.  +  1  D 
,      —3D  spher. 
S^^s^  +  4  D  cylind.  axis  vertical ; 
^      1   ,  •  ,  1  +  1  D  spher. 

Or,  what  13  the  same,  -  40  cylind.  axis  horizontal. 
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For  an  explauation  of  the  theory  of  retinoscopy,  I 
.woukl  refer  the  reader  to  the  excellent  paper  on  the 
;  subject  by  Mr.  Charnley,  Royal  London  Ophthalmic 
! Hospital  Reports,  vol.  x.  p.  ci4. 


CHAPTER  Vr. 

ANOMAUES  OF  EEFKACTION  AND  DISEASES  OF 
ACCOMMODATION. 

ANOMALIES  OF  REFRACTION    AND  DISEASES 
COF  ACCOMMODATION.— The  power  which  the  eye 
]  possesses  of  bringing  to  a  focus  on  the  retina  rays  of 
I  different  directions,  is  termed  accommodation.    By  this 
]  power  the  eye  is  able  to  distinguish  clearly  objects  at 
'various  distances.    The  fact  that  we  are  unable _ to  see 
I  distinctly  at  the  same  moment  near  and  distant  objects  is 
(  conclusive  evidence  that  there  must  be  a  focussing  power 
1  within  the  eye.    Accommodation  is  a  muscular,  although 
I  an  unconscious,  effort,  and  must  not  be  confounded  with 
'  refraction,  which  is  a  faculty  possessed  by  all  eyes  of 
:  bringing  certain  rays  to  a  focus  on  the  retina  without 
I .  any  accommodative  effort,  and  is  dependent  _  on  the 
I :  shape  of  the  globe  and  on  the  media  within  it.  The 
:  experiments  of  Helmholtz  with  his  ophthalmometer 
I  proved  conclusively  that  during  accommodation  for  near 
.  objects,  the  lens,  aud  especially  its  anterior  surface,  is 
1  rendered  more  convex,  and  approaches  the  cornea,;  and 
1  that  the  pupil  contracts  and  advances  whilst  the  periphery 
.  of  the  iris  recedes.    The  agent  through  which  the  change 
:  in  the  lens  is  effected  is  the  ciliary  muscle,  but  the 
mechanism  by  which  this  is  accomplished  has  not  yet  been 
satisfactorily  demonstrated.   The  contraction  of  the  pupil 
I  '  during  accommodation  Bonders  considers  as  probably  only 
j  ;  an  associated  movement.    That  the  iris  has  no  share  in 
I   the  process  of  accommodation  -was  proved  in  a  case  under 
'  the  care  of  Von  Graefc,*  where  he  removed  the  whole 
of  the  iris,  and  afterwards  ascertained  by  a  careful 
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examination  that  the  eye  still  possessed  a  range  of 
accommodation  which  corresponded  to  the  age  of  the 
patient. 

In  a  normal  eye  distant  objects  are  seen  without  any 
effort  of  the  accommodative  power;  it  is  only  for  near 
objects  that  there  is  active  accommodation.  This  is  proved 
by  mydriatics — drugs  which  dilate  the  pupil  and  paralyse 
the  accommodation.  If  we  drop  into  the  eye  one  or  two 
drops  of  a  solution  of  atropice  sulphat.  gr.  4  ad  aqase  5I) 
we  not  only  dilate  the  pupil,  but  in  about  forty  minutes 
we  paralyse  the  accommodative  power,  that  is,  we  relax  it 
to  its  utmost.  We  then  find  that  the  patient  is  unable 
to  define  clearly  near  objects,  but  distant  vision  is  unim- 
paired. 

The  nearest  point  of  distinct  vision  for  small  type  No.  T. 
is  called  the  punctum  proximum  or  near  point,  and  is 
expressed  by  the  letter  p. 

The  furthest  point  of  distinct  vision  for  the  same 
type  is  called  the  punctum  remotum  or  far  point,  and 
is  expressed  by  the  letter  r. 

The  distance  between  the  near  and  the  far  points  is 
termed  the  range  or  the  amplitude  of  accommodation. 

In  the  emmetropic  eye  of  a  child  the  near  iDoint  lies  at 
from  3|  to  4  inches  from  the  eye,  and  this  recedes  as  age 
advances.    The  far  point  lies  at  infinite  distance. 

An  eye  is  said  to  be  normally  constructed  or  emmetropic 
when  it  is  able  by  virtue  of  its  own  refractive  power,  and 
without  anj'  effort  of  the  accommodation,  to  unite  to  a 
focus  on  the  retina  parallel  or  distant  rays.  _ 

There  are  two  ways  in  which  the  refraction  may  difi'er 
from  that  of  the  emmetropic  eye.  The  axis  of  vision 
may  be  too  long,  so  that  parallel  rays  are  brought  to  a 
focus  in  front  of  the  retina,  as  in  myopia ;  or  the  axis 
of  vision  may  be  too  short,  as  in  liypermetropia,  where 
parallel  rays  are  united  behind  the  retina.  We  have  now 
to  consider  in  succession  the  following  conditions  of  the 
eye  and  the  treatment  which  is  suited  to  each  :— 

Myopia,  Astigmatism, 
Hypermetropia,  Presbyopia. 

The  three  first-named  are  anomalies  of  refraction,  as 
the  impairment  of  sight  they  produce  may  be  altogether 
independent  of  any  faulty  state  of  the  accommodation. 
Presbyopia,  however,  must  be  regarded  as  a  normal  state 
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occurring  iu  an  emraeti'opic  63  6  as  a  natural  result  of  in- 
creasiug  years,  and  without  any  necessary  defect  of  its 
power  of  refraction. 

MVOriA. 

Myopia,  or  Short  SigM,  is  usually  dependent  on  a 
too  great  length  in  the  antero-posterior  diameter  of  the 
globe,  so  that  the  rays  of  light  coming  from  a  distance  are 
brought  to  a  focus  in  front  of  the  retina,  upon  which  circles 
of  diffusion  are  formed  in  the  place  of  a  clearly  defined 
image,  and  the  object,  therefore,  appears  confused  and 
indistinct.  Myopia  may,  however,  be  due  to  a  too  great 
refractive  power  in  the  eye,  without  any  abnormal  increase 
in  the  length  of  the  globe,  as  in  those  exceptional  cases 
of  spasm  of  the  ciliary  muscle  in  which  an  undue  rotundity 
is  given  to  the  lens.  Nearly  all  the  cases  of  myopia  are 
dependent  on  the  first-mentioned  cause,  and  the  ex- 
tension of  the  antero-posterior  diameter  of  the  globe  will 
be  found  to  arise  from  a  prolongation  of  the  posterior 
half  of  the  eye.  It  is  seldom  that  there  is  any  change  in 
the  diameter  in  the  anterior  or  coi-neal  half.  This  in- 
crease in  the  length  of  the  globe  is  usually  accompanied 
by  a  thinning  of  the  sclerotic,  and  a  partial  atrophy  of 
the  choroid,  and  is  recognised  by  the  names  Posterior 
staphyloma,  or  Sclerotico-clioroiditis posterior.  It  is  usually 
found  in  all  cases  of  severe  myopia.  Graefe  says  that  it 
is  always  present  when  the  myopia  exceeds  4-,  that  is, 
when  a  stronger  concave  glass  than  one  of  five-inch  nega- 
tive focus  is  required  to  correct  it ;  but  a  posterior  sta- 
phyloma will  be  often  seen  in  myopia  as  low  as  -^^-^  or  ~. 
The  staphyloma  may  be  a  uniform  prolongation  of  the 
posterior  coats  of  the  eye,  but  it  is  generally  a  more  or 
less  marked  ovoid  bulging  between  the  yellow  spot  and 
the  outer  margin  of  the  optic  disc.  The  great  length  of 
a  highly  myopic  eye  may  be  usually  seen  by  drawing  the 
outer  canthus  away  from  the  globe  with  one  finger,  whilst 
the  patient  is  made  to  look  as  much  inwards  as  possible 
by  directing  his  attention  to  an  object  on  the  other  side 
of  his  nose. 

Myopic  patients  can  usually  see  clearly  near  objects, 
but  they  are  unable  to  make  out  those  at  a  distance,  and 
in  endeavouring  to  do  so  they  instinctively  partially  close 
the  eyelids,  to  diminish  the  palpebral  aperture.  In  this 
manner  they  cut  off  many  of  the  peripheral  rays  which 
emanate  from  the  object  they  are  looking  at,  and  by  thus 
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limiting  the  circles  of  diffusion  tliey  obtain  a  more  starply 

defined  image.  _  •    ?  tj. 

Myopia  may  be  lieraditary,  congenital,  or  acquired,  it 
is  generally  hereditary,  hnt'not  congenital,  in  that  it  does 
not  usually  manifest  itself  until  after  eight  or  nine  years 
of  age.    Myopia  will  be  often  found  to  have  existed  in 
families  for  many  past  generations.    Acquired  myopia  is 
occasionally  seen  in  watchmakers,  steel-plate  engravers, 
and  others,  who  for  many  years  have  been  in  the  habit  of 
applying  their  eyes  for  several  hours  daily  to  fine  work, 
or  to  literary  pursuits.     Like  all  other  bodily  defects, 
when  once  acquired  it  may  be  transmitted,  and  so  be- 
come hereditary.    No  doubt  to  insure  this  result,  it  is 
necessary  that  the  eye  should  have  been  specially  used 
throughout  several  generations.    Myopia  may  be  thus 
regarded  as  one  of  the  evils  of  civilization  and  high  mental 
culture.    The  great  demands  which  scientific  and  manu- 
facturing pursuits  make  on  the  eyes  cause  them  to  gra- 
dually attain  through  successive  ages  an  increased  growth 
and  development.    Up  to  a  certain  point  this  is  produc- 
tive of  improved  vision— of  sight  which  is  good  for  both 
near  and  distant  objects ;  but  beyond  a  fixed  limit  the 
eyes  become  too  large,  and  myopia  is  the  result. 

Ophthalmoscopic  Appearances  of  a  Myopic 
Eye.— By  direct  examination,  that  is,  by  aid  of  the  mirror 
without  the  use  of  the  object  lens,  an  inverted  ima.ge  of  the 
fundus  may  be  seen  at  some  inches  from  the  eye ;  thus 
if  the  observer  move  his  head  in  one  direction,  the  retinal 
vessels  will  appear  to  travel  in  the  other.  The  reverse  of 
this  occurs  iu  the  direct  examination  of  hypermetropic 
eyes,  when  the  parts  of  the  fundus  will  seem  to  move  with 
the  head,  proving  that  the  image  is  erect. 

To  obtain  an  erect  image  of  the  fundus  of  a  myopic 
eye,  a  concave  lens  should  be  placed  behind  the  sight-hole 
of  the  mirror.  The  strength  of  the  concave  lens  through 
which  the  observer  can  see  clearly  the  details  ot  the 
fundus  of  the  eye  will  give  an  approximate  measure  ot 
the  myopia  of  the  patient ;  thus,  beginning  with  1  U 
concave  lens,  and  trying  in  succession  a  series  of  glasses 
of  hi-'her  powers,  the  lens  which  shows  most  distinctly 
the  retinal  vessels  will  indicate  nearly  the  actual  degree 

of  myopia.  .  ...      ii   j.  • 

By  an  indirect  ophthalmoscopic  examination,  that  is, 
by  the  aid  of  both  the  mirror  and  object  lens,  the  optic 
nerve  and  vessels  appear  rather  smaller  than  in  an 


MYOPIA. 


251 


emmetropic  eye.  In  most  myopic  eyes  evidence  of  a 
posterior  staphyloma  is  seen  in  a  small  white  band  or 
crescent  generally  on  the  apparent  inner  side  of  the  optic 
nerve.  This  is  known  as  the  myopic  arc  or  crescent.  It 
is  caused  by  the  prolongation  backwards  of  the  sclerotic, 
and  consequent  stretching  of  that  portion  of  the  choroid 
which  corresponds  to  the  staphyloma.  This  extension  of 
the  choroid  induces  atrophy  and  thinning  of  its  texture, 
so  as  to  render  transparent  that  part  of  it  which  is  adja- 
cent to  the  ojDtic  nerve,  and  upon  which  the  greatest  pull 
is  exerted,  and  thus  to  allow  the  white  shining  surface  of 
the  subjacent  sclerotic  to  gleam  through.  Occasionally 
the  choroid  is  completely  detached  around  a  portion  of 
the  margin  of  the"  optic  nerve.  The  width  of  the  arc  is 
usually  proportioned  to  the  degree  of  the  myopia,  and  in 
I  severe  cases  it  will  sometimes  extend  entirely  round  the 
I  optic  disc,  or  instead  of  a  ci-escent  there  will  be  a  large 
white  irregular  patch,  over  which  the  retinal  vessels  will 
be  seen  coursing.  (See  Article  Sclerotico-Chokoiditis 
Posterior,  page  197.) 

By  Retinoscopy. — The  shadow  moves  wii/i- the  miiTor. 
(See  page  245.) 

Treatment  of  Myopia. — In  examining  a  myopic  eye 
the  points  to  be  decided  are: — 
■1.  The  degree  of  myopia  and  the  range  of  accommoda- 
tion. 

2.  Whether  the  myopia  is  stationary  or  progressive. 

3.  Whether  it  is  simple  or  complicated. 

1.  The  Degree  of  Myopia  and  Range  of  Ac- 
1  commodation.*— Note  the  farthest  distance  from  the 
I  eye  at  which  the  patient  can  read  No.  I.    This  is  his  far 
point,  and  represents  approximately  the  degree  of  the 
myopia  :  thus  if  he  can  read  No.  I.  at  eight  inches  he  has 
theoretically  a  myopia  of  4"5  D,  requiring  a  concave  lens  of 
I  eight  inches  focal  length  for  distant  objects ;  if  at  five 
i  inches,  a  glass  of  7  D,  or  five  inches  focal  length,  and  so 
I  on.    In  practice,  however,  it  will  generally  be  found  that 
!  the  patient  requires  a  glass  of  rather  lower  focal  power 
I  for  distance. 

Next  determine  the  near  point,  and  this  is  done  by 
:  ascertaining  how  close  to  the  eye  the  patient  can  read 


•  The  best  types  aro  those  prepared  by  Dr.  Snellen,  of  Utrecht. 
They  may  be  obtained  of  Williams  and  Norgate,  Covent  Garden, 
London. 
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the  same  type;  the  space  between  the  near  and  far 
points  will  indicate  the  range  of  the  accommodation.  In 
low  degrees  of  myopia  the  range  of  accommodation  is 
generally  good,  but  less  than  in  emmetropia ;  whilst  in 
the  high  degrees  of  myopia  the  range  is  usually  very 
contracted.  .        .  , 

Having  proceeded  so  far,  find  out  by  trial  with 
successive  glasses  the  weakest  concave  lens  with  which 
the  patient  can  see  No.  XX.  at  twenty  feet.  If  no  glass 
will  bring  his  sight  up  to  this  standard,  his  acuteness  ot 
vision  is  impaired,  and  this  defect  is  due  to  some  other 
cause  than  simple  myopia.  (See  CoiiPLiCATiOKS  of 
Myopia,  page  254.)  . 

Each  eye  should  be  tested  separately  by  closing  the 
one  which  is  not  under  examination,  telling  the  patient 
to  place  his  hand  over  it.  In  testing  with  glasses  each 
lens  should  be  placed  as  close  to  the  eye  as  it  would  be 
worn  in  the  spectacle  frame,  as  its  strength  is  mcreased 
if  it  be  held  at  a  distance. 

If  there  be  a  great  difference  in  the  degrees  of  myopia 
of  the  eyes,  it  is  often  impossible  to  provide  the  more 
mvopic  eye  with  a  glass  which  will  enable  the  patient  to 
use  the  two  eyes  together  with  comfort.  In  such  cases  it 
is  better  either  to  give  spectacles  with  both  glasses  ot  the 
same  focal  power  as  that  which  is  suited  to_  the  least 
short-sighted  eye;  or  to  give  to  the  more  myopic  eye  only 
a  slightly  stronger  glass  than  that  required  for  the 
bette?  eye.  In  the  low  degrees  of  myopia  each  eye  may 
be  furnished  with  the  glass  which  neutralizes  its  myopia. 

If  there  be  an  insufficiency  of  the  mtenial  recti 
muscles,  so  that  the  patient  is  unable  to_  converge  both 
his  eyes  on  a  near  object,  and  this  defect  is  not  corrected 
by  the  use  of  concave  spherical  glasses  and  the  patient 
complains  of  discomfort  or  pam,  much  benefit  will  otten 
be  found  from  adding  a  prism  to  the  lens  with  its  base 
inwards.    A  prism  of  1°!  2°,  3°,  or  4°  may  be  given  to 
the  more  defective  eye,  and  if  necessary  a  prism  ot  a 
lower  power  to  the  better  eye.     In  cases  where  the 
insufficiency  is  so  marked  as  to  cause  a  divergent  squint, 
the  external  rectus  of  one  or  both  eyes  may  be  dmded^ 
The  external  muscle  of  the  most  de  ective  eye  sbould  be 
first  divided,  and  if  after  an  interval  of  a  few  days  it  is 
found  tTarthe  effect  has  not  been  sufficient,  a  simi  ar 

tenotomy  should  be  performed  on  tl^.^^tJ-.^/Z-^.t,  fa 
judgment  must  be  exercised  before  ^ividmg  the  external 
rectus  of  even  one  eye  in  cases  of  myopia  wheie  the 
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i  insufficiency  of  the  internal  recti  is  not  very  pronounced, 
:  as  I  have  frequently  seen  the  most  troublesome  diplopia 

follow  the  division  of  only  the  one  external  rectus 

muscle. 

General  Rules  for  the  Selection  of  Glasses.— 

When  the  myopia  is  below  2  D  or  tV,  no  spectacles 
:  should  be  worn,  but  the  patient  should  be  furnished 
'  with  glasses  in  a  folding  frttme,  which  he  can  apply  to 
1  his  eyes  when  looking  at  objects  beyond  his  range  of 
'  vision. 

In  myopia  from  about  2  D  or  ^'^  to  3  D  or  ^V.  one  pair 
of  spectacles  which  will  enable  the  patient  to  read  JSTo. 
XX.  at  20  feet  will  usually  be  sufficient.  If  reading 
.glasses  are  required,  and  the  accommodation  is  good, 
:  the  patient  may  use  the  same  glasses  as  for  distance, 
ilf,  however,  the  accommodative  power  is  impaired,  the 
1  reading  glasses  must  be  of  a  lower  power. 

In  myopia  from  about  3  D  or  ^\  to  5  D  or  i,  it  will  be 
■well  to  give  the  patient  spectacles  with  weak  lenses  for 
1  reading,  and  stronger  concaves  for  wearing  in  the  streets 
t  or  when  looking  at  things  at  a  distance. 

In  high  degrees  of  myopia,  as  from  6  D  or  ^  upwards, 
I  the  patient  should  not,  as  a  rule,  be  allowed  to  wear  con- 

■  stantly  glasses  which  completely  neutralize  the  myopia, 
as  they  will  often  fatigue  the  eye,  and  produce  too  much 
dazzhng.    He  should  be  ordered,  for  constant  use,  the 

:  concaves  which  suit  him  best  for  reading  and  enable  him 

■  *°  well  eight  or  ten  feet  in  front  of  him,  and  in 
:i  addition  he  should  be  given  a  pair  of  glasses  in  folding 

frames  of  a  focus  which  will  represent  the  difference 
i  between  those  he  requires  for  reading  and  distance. 

Ihese  he  may  hold  m  front  of  his  spectacles  when  lookino- 
:  at  objects  beyond  the  power  of  the  glasses  he  has  on" 
•■thus,  a  patient  who  requires  -  9  D  or  -  J  for  distance, 

■  .~  ^         "  rV  for  reading,  may  be  ordered  spectacles 
'With  -3  D  or  -  .^^  for  constant  wear,  and  a  double  eye- 
glass with  -  6  D  or  -  I  for  occasional  use  in  front  of  his 

■spectacles;  because  -3D  with  -  6  D  =  -  9  D.  If 
tthe  glasses  dazzle,  or  if  the  eyes  are  irritable,  much  com 
I  fort  may  be  often  gained  by  ordering  the  lenses  to  be 
; tinted  with  cobalt  blue  ;  and  this  is  especially  beneficial 
;if  the  eyes  have  to  be  much  used  with  artificial  light. 
In  cases  of  extreme  myopia,  as  from  18  D  or  i  to 
or  9  D  or  i,  I  have  occasionally  found  the 
isightfor  distant  objects  greatly  improved  by  a  Steinheil's 
ccone. 
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2.  Whether  the  Myopia  is  Stationary  or  Pro- 
gressive.— lu  most  young  people  the  myopia  is  pro- 
gressive ;  it  is  therefore  of  the  utmost  importance  that 
the  rules  which  are  given  under  the  heading  of  General 
DiRECTioKS  should  be  strictly  followed,  in  order  to  retard, 
if  possible,  its  increase  and  render  it  stationar)^ 

In  stationary  myopia  of  a  low  degree,  the  sight  may 
steadily  improve  as  age  advances,  and  ultimately  the 
patient  may  be  able  to  discard  the  use  of  glasses,  but 
this  is  rather  exceptional.  In  myopia  of  a  high  degree 
there  is  always  a  strong  tendency  to  increase.  If  the 
progress  is  rapid,  it  is  usually  accompanied  with 
symptoms  of  irritation,  which  require  careful  manage- 
ment. The  patient  complains  of  muscaa,  flashes  of  light 
and  globes  of  fire ;  the  eyes  will  flush  easily  when  read- 
ing, or  often  without  an  apparent  cause,  and  they  look 
red  and  irritable.  With  such  symptoms  the  use  of 
glasses  should  be  for  a  time  abandoned,  or  only  those  of 
a  low  power  allowed,  sufiicient  to  enable  the  patient  to 
perform  the  duties  'absolutely  required  of  him.  A  leech 
to  each  temple,  repeated  every  two  or  three  days  for  a 
few  times,  will  sometimes  give  great  relief.  A  small 
blister  of  the  size  of  a  shilling  may  also  be  applied  be- 
hind the  ears,  and  repeated  from  time  to  time,  so  as  to 
keep  up  a  little  counter-irritation  ;  or  some  stimulating 
liniment  may  be  used  for  a  similar  purpose.  The  eyes 
may  be  frequently  bathed  with  a  cold  lotion  (F.  43,  51), 
which  may  be  applied  over  the  closed  lids  with  a  fold  of 
linen  when  the  patient  is  lying  down.  The  most  impor- 
tant treatment,  hov^ever,  consists  in  rest  to  the  eyes,  by 
abstaining  from  all  work,  and  especially  that  which  in- 
duces a  stooping  jDOsition  of  the  head. 

3.  Whether  the  Myopia  is  Simple  or  Com- 
plicated.— If  suitable  concave  glasses  fail  to  make  the 
patient  read  No.  XX.,  Snellen,  at  20  feet,  there  is  super- 
added to  the  myopia  some  other  defect  to  account  for  his 
impairment  of  vision.  Myopia  may  be  compbcated— - 
1,  with  amblyopia  or  weak  sight,  due  to  defective  sensibi- 
lity of  the  retina ;  2,  with  astigmatism :  3,  with  an  in- 
creasing posterior  staphyloma  and  atrophy  of  the  choroid ; 
4,  with  deficiency  of  power  of  the  internal  recti  muscles 
(muscular  asthenopia);  5,  ^vith  opacities  of  the  cornea; 
6,  with  opacities  of  the  vitreous ;  7,  with  choroidal  or 
retinal  hasmorrhage  ;  8,  with  partial  detachment  of  the 
retina.    For  the  treatment  of  all  these  complications  the 
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reader  is  referred  to  tlie  different  sections  under  which 
they  will  be  found  in  the  index. 

General  Directions  for  Myopic  Patients.— Avoid 
all  stooping  powitiousof  the  head,  as  they  tend  to  cause  con- 
gestion ot  the  eyes.  In  reading,  sit  with  the  head  thrown 
back,  and  bring  the  book  to  the  eyes  instead  of  taking  the 
eyes  to  the  book.  Never,  if  it  can  be  avoided,  read  books 
printed  in  narrow  double  columns;  the  having  to  relax 
frequently  the  accommodation,  as  the  eye  travels  from 
one  short  line  to  the  next,  tends  to  induce  fatigue.  Never 
read  in  a  moving  carriage  ;  the  repeated  jolts  displace  the 
words  on  which  the  eye  is  fixed,  and  tire  the  eye  by 
requiring  it  to  keep  readjusting  itself.  If  the  eyes  grow 
fagged  whilst  reading,  rest  awhile,  and  do  not  resume 
work  until  they  are  refreshed.  Avoid  working  by  an 
artificial  light,  and  esiDCcially  gas  which  flickers.  The 
b3st  lights  are  wax  candles  provided  with  shades  which 
throw  their  light  on  the  object  to  be  seen,  and  leave 
the  rest  of  the  room  in  comparative  darkness,  into 
which  the  eye  can  roam  when  feeling  fatigued.  When 
the  eyes  are  tired,  or  hot  and  irritable,  the  best  applica- 
tion is  cold  water,  with  which  the  eyes,  the  lids  being 
closed,  may  be  bathed ;  or  a  gentle  sti-eam  of  cold  water 
may  be  carried  against  the  closed  lids  by  means  of  the 
siphon  eye-douche. 

HYPERMCETROPIA  is  the  reverse  of  myopia ;  for 
whereas  in  myopia  the  optic  axis  was  too  long,  and 
parallel  rays,  or  those  emanating  from  distant  objects, 
were  brought  to  a  focus  in  front  of  the  retina,  in 
hypermetropia  the  antero-posterior  diameter  is  too  short, 
and  the  focal  point  of  parallel  rays  is  helihid  the  retina. 
The  result  of  this  defect  is  that  only  convergent  rays 
can  be  brought  to  a  focus  on  the  retina.  The  hyper- 
metropic eye  is  consequently  unable  to  receive  correct 
impressions  of  things  at  a  distance  when  in  a  state  of 
repose — that  is,  with  its  accommodation  relaxed — but  it 
has  to  bring  into  action  its  focussing  power,  in  order 
to  converge  sufficiently  the  parallel  rays.  The  strain  on 
the  accommodation  is  therefore  in  proportion  to  the  near- 
ness of  the  object. 

Adopting  Donders's  classification,  hypermetropia  may 
be  divided  inioacqtdred  and  original.  The  acquired  is  oc- 
casionally met  with  in  old  people,  generally  above  sixty  or 
seventy  years  of  age,  when  it  is  associated  with  presbyopia, 


256 


DISEASES  OF  ACCOMMODATION, 


Hypermetropia  may  fhus  be  ofteu  fouud  ia  an  originally 
emmetropic  eye.  The  patient  not  only  requires  convex 
glasses  for  reading  and  looking  at  near  objects,  but  the 
refractive  power  of  the  eye  has  become  so  reduced  that 
he  also  needs  convex  glasses  for  distance.  Another  form 
of  acquired  hypermetropia  is  found  in  cases  of  what 
Bonders  calls  "  a[ihakia,"  or  absence  of  the  lens  from  the 
eye.  This  may  occur  from  extraction  of  the  leas  for 
cataract,  or  from  a  dislocation  of  the  leny  out  of  the 
field  of  vision  from  an  accident.  In  both  of  these  cases 
convex  glasses  are  required  for  distance. 

Original  Hypermetropia  may  be  said  to  exist  in  two 
states,  the  manifest  and  the  latent. 

The  manifest  is  that  degree  of  hypermetropia  which 
the  patient  exhibits  before  the  accommodation  has  been 
paralysed  with  atropine. 

The  latent  is  the  amount  of  hypermetropia  which  is 
found  after  the  accommodation  has  been  paralysed  with 
atropine,  and  which  was  not  manifest  so  long  as  the 
patient  exerted  his  focussing  power  in  looking  at  distant 
objects. 

Bonders  further  divides  hypermetropia  into  absolute, 
relative,  and  facultative. 

Absolute  is  when  the  eye  can  neither  read  fine  print, 
nor  tell  clearly  distant  objects.  With  the  strongest  con- 
vergence of  the  eyes  the  patient  cannot  accommodate  for 
parallel  rays.  This  form  is  seldom  met  with  in  the  young, 
as  with  them  there  is  nearly  always  a  certain  amount  of 
accommodative  power,  which  enables  them  to  overcome  a 
portion  of  the  hypermetropia. 

Relative  Hypermetropia  is  when,  in  order  to  see 
clearly  a  near  object,  say  at  a  distance  of  sixteen  inches,  the 
eyes  are  obliged  to  converge  as  if  looking  at  one  at  twelve 
inches.  The  patient  can  only  accommodate  for  the  real 
point,  by  converging  the  visual  lines  to  another  point 
nearer  to  the  eyes ;  in  fact,  by  giving  to  them  a  periodic 
convei'gent  squint. 

Facultative  Hypermetropia  is  when  the  patient  can 
see  clearly  distant  objects,  either  loith  or  without  convex 
glasses,  and  he  can  also,  with  an  efi"ort  which  is  almost 
nnperceived,  read  and  write  well,  but  the  eyes  are  specially 
lialile  to  suffer  from  asthenoi^ia  when  called  upon  to  per- 
form much  continuous  close  work.  Such  eyes  also  soon 
become  presbyop)ic. 

Bonders  has  shown  that  from  50  to  55  years  of  age  the 
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( emmetropic  eye  becomes  hypermetropic ;  the  hyperme- 
•  tropic  eye  more  hypermetropic  ;  and  the  myopic  eye  less 
:  myopic  or  emmetropic,  or  even  hypermetropic  according 

■  to  its  degree  of  myo^jia.* 

Treatment  of  Hypermetropia. — Find  out  the 
1  degree  of  hypermetropia,  and  then  furnish  the  patient 

■  with  such  glasses  as  will  best  remedy  this  defect. 

To  Ascertain  the  Degree  of  Hypermetropia.— 
:  First  direct  the  patient  to  look  at  No.  XX.  at  20  feet 
.  distance,  and  find  out  the  strongest  convex  glass  with  which 
'.  he  can  clearly  make  out  that  type.  The  strength  of  the 
'  lens  will  indicate  the  degree  of  manifest  hyperme- 
tropia :  thus,  if  a  2  D  or  18-inch  focus  convex  glass  be 

■  required,  the  patient  is  said  to  have  a  manifest  hyperme- 
:  tropia  of  2  D  or  iV-    He  should  then  be  directed  to  read 

No.  I.  with  this  glass,  and  if  he  can  do  so  with  facility  he 
:  may  be  allowed  a  pair  of  spectacles  with  lenses  of  the  same 
:  focus  for  constant  use  ;  but  if  he  should  be  unable  to  see 
the  type  or  only  to  make  it  out  with  difficulty,  stronger 
glasses  should  be  tried  in  succession  until  the  eyes  are 
suited.  The  spectacles  which  are  thus  furnished  to  the 
patient  wiU  probably,  however,  only  sufE.ce  him  for  a 
time,  as  they  do  not  neutralize  his  latent  hypermetropia, 
and  this  will  gradually  become  manifest  as  the  patient, 
by  the  aid  of  his  glasses,  ceases  to  strain  his  accommoda- 
tion for  distance.  After  a  time  he  will  probably  there- 
fore require  stronger  glasses.  In  low  degrees  of  hyper- 
metropia, for  practical  purposes  this  examination  may 

I  be  sufficient,  and  suitable  glasses  may  be  thus  given  to 
the  patient ;  but  in  all  severe  cases  the  amount  of  latent 
hypermetropia  should  also  be  ascertained.  To  do  this, 
the  accommodation  of  the  eye  should  be  first  paralysed 
by  dropping  into  it  a  few  drops  of  a  solution  of  atrojsine, 
gr.  4  ad  aquEs  g  1 ;  and  when  the  full  effect  has  been 
gained,  try  what  convex  glass  will  enable  the  patient  to  see 
No.  XX.  at  20  feet.  Now,  an  ordinary  emmetropic  eye  thus 
treated  would  be  able  to  read,  unaided  by  glasses.  No.  XX. 
at  20  feet,  for  without  any  effort  of  accommodation  it  can 

;  unite  parallel  rays  on  the  retina ;  but  the  hypermetropic 
eye  will  need  a  convex  lens,  and  one  of  a  greater  power  than 

'  that  which  was  called  for  before  the  instillation  of  the  atro- 
pine.   The  focal  power  of  the  lens  now  required  will  give 


*  Zehender's  Monatsbl.  xiii.  p.  474. 
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the  degree  of  latent  hypermetropia.  As  a  rule  the  patient 
cannot  wear  constantly  glasses  of  the  strength  necessary 
to  neutralize  the  latent  hypermetropia,  as,  from  having 
been  long  accustomed  to  use  unconsciously  his  accommo- 
dation for  distance,  he  is  unable  to  completely  relax  it, 
and  strong  convex  glasses  would  confuse  and  fatigue  the 
eye.  He  should  therefore  first  be  ordered  weaker  glasses, 
and  these  may  be  changed  from  time  to  time  for  stronger 
ones,  as  may  be  necessary. 

Peculiarities  of  the  Hypermetropic  Eye. — It  is 
smaller  in  all  its  dimensions  than  the  emmetropic  eye,  but 
especially  in  the  antero-ijosterior  diameter,  so  that  the 
globe  has  a  flattened  appearance.  This  can  be  distinctly 
seen  if  the  patient  is  directed  to  look  as  far  inwards  as 
possible  whilst  the  outer  canthus  is  drawn  outwards 
with  one  finger.  It  will  then  be  noticed  that  the  curve 
of  the  eye  over  which  the  external  rectus  curls  to  its 
insertion  is  short  and  abrupt,  and  that  the  globe  looks 
flat  and  small  for  the  orbit.  Bonders  says:  "The 
hypermetropic  eye  is  in  general  an  imperfectly  developed 
eye.  If  the  dimensions  of  all  the  axes  are  less,  the 
expansion  of  the  retina  also  is  less,  to  which,  moreover, 
a  slighter  optic  nerve  and  a  less  number  of  its  fibres 
correspond."  * 

Ophthalmosopic  Appearances  of  a  Hypermetro- 
pic Eye. — By  direct  examination,  that  is,  by  the  aid  of  the 
mirror  without  the  use  of  the  object  lens,  an  erect  image 
of  the  fundus  can  be  seen  at  several  inches  from  the  eye, 
and  on  the  observer  moving  his  head  the  retinal  vessels 
will  be  seen  to  travel  in  the  same  direction.  The  highest 
convex  glass  placed  behind  the  sight-hole  of  the  mirror 
through  which  an  erect  image  of  the  fundus  can  be  seen 
will  give  an  approximate  estimate  of  the  degree  of  hyper- 
metropia. 

By  an  indirect  examination,  that  is,  by  the  aid  of  both 
tbe  mirror  and  object-glass,  the  optic  nerve  and  vessels 
appear  larger  than  in  the  normal  or  emmetropic  eye. 

By  Eetinoseopy  the  shadow  moves  against  the 
mirror.    (See  page  244.) 

Hypermetropia  is  very  hereditary ;  many  members  of 
a  family,  of  which  one  or  both  the  parents  are  hyperme- 


*  Bonders,  On  the  Accommodation  and  Eefraction  of  the  Eye, 
p.  245. 
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tropic,  are  frequently  found  also  to  suffer  from  this  defect 
of  the  eyes. 

Resxilts  of  Hypermetropia.— It  is  the  most  fre- 
quent cause  of  convergent  strabismus,  and  of  asthenopia 
or  weak  sight. 

PEESBYOPIA. 

PRESBYOPIA,  OR  LONG  SIGHT,  is  one  of  the  first  of 
I  the  legion  of  troubles  which  advancing  years  bring  upon 
1  all  of  us.  In  true  presbyopia  the  near  point  is  removed 
1  from  the  eye,  but  distant  vision  is  unimpaired.  The  first 
!  intimation  the  patient  has  of  commencing  presbyopia  is 
:  that  the  type  which  he  could  once  see  clearly  at  from 
:  eight  to  twelve  inches,  is  now  indistinct,  and  in  order  to 
;  read  it,  he  is  obliged  to  hold  the  book  at  a  greater  distance. 
.  As  presbyopia  advances,  the  failure  of  sight  for  near 
I  objects  increases,  and  this  is  especially  noticeable  in  the 
I  evening,  when  the  patient  seeks  a  strong  light  to  work  by, 
i  because  with  it  the  pupil  contracts  and  the  circles  of  diffu- 
■  sion  are  rendered  smaller. 

Presbyopia  is  caused  by  a  diminished  power  of  accom- 
'.modation,  and  probably  also  by  senile  changes  in  the 
:  structure  of  the  lens.  It  creeps  on  imperceptibly,  the 
:near  point  being  gradually  removed  further  from  the 
;  eye  as  age  advances,  until  the  patient  is  unable  to  discern 
:  any  small  objects  without  the  aid  of  convex  glasses. 
1  Bonders  says  :  "  The  term  presbyopia  is,  therefore,  to  be 
:  restricted  to  the  condition  in  which,  as  the  result  of  the 
;  increase  of  years,  the  range  of  accommodation  is  dimi- 
;  nished,  and  the  vision  of  near  objects  is  interfered  with." 
"  It  is,"  he  reniarks,  "  no  more  an  anomaly  than  are  grey 
.  hairs  or  wrinkling  of  the  skin."* 

Bonders  also  states  that  in  the  emmetropic  eye  the  near 
[point  begins  to  recede  as  early  as  10  years  of  age,  and 
:  from  that  time  the  recession  continues,  until  at  the  ao^e  of 
;from  40  to  45  it  lies  at  about  eight  inches  from°the 
i_eye,  when  the  patient  begins  to  experience  inconvenience 
■.in  reading,  and  may  be  considered  as  presbyopic.  The 
fpresbyopia  continues  to  increase  with  advancing  years. 

From  50  to  55  years  of  age,  the  far  point  "begins  "to 
rrecede,  and  the  eye  becomes  also  slightly  hypermetropic, 

*  Donders,  On  the  Accommodation  and  Refraction  of  the  Eve 
[•p.  210.  •'  ' 
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and  the  sight  iov  distance  is  improved  by  low  power  con- 
vex glasses.  This  hypermetroi^ia  increases  with  age  ;  and 
at  from  70  to  80  years  of  age  the  patient  will  require  a 
glass  of  from  1  D  or  -jV  to  2  D  or  -j^  to  enable  him  to  see 
clearly  distant  objects. 

Treatment  of  Presbyopia.— It  is  a  question  often 
asied.  When  ought  convex  glasses  first  to  be  used  ?  Bon- 
ders says  :  "  So  soon  as,  by  diminution  of  accommodation, 
in  ordinary  worR,  the  required  accuracy  of  vision  begins  to 
fail,  there  is  need  of  convex  glasses.  The  test  is,  that 
with  weak  glasses  of  from  0-5  D  or  tV  to  1  D  or  at  the 
same  distance  as  without  glasses,  the  accuracy  of  vision 
is  manifestly  improved."*  It  is  an  error  to  suppose  that 
presbyopic  patients  should  postpone  the  use  of  glasses 
for  as  long  a  period  as  possible.  By  so  doing  they  subject 
themselves  to  an  amount  of  discomfort  which  could  be 
avoided,  and  without  any  advantage  to  compensate  for 
the  sense  of  fatigue,  heat,  and  occasional  redness  of  the 
eyes  which  an  overstrained  effort  of  the  accommodation 
induces. 

In  selecting  glasses  for  a  presbyopic  patient,  those 
should  be  chosen  which  enable  him  to  read  with  ease 
No.  I.  at  about  ten  or  twelve  inches  from  the  eye.  If 
stronger  glasses  are  given,  they  are  apt  to  induce  fatigue. 
When  convex  glasses  are  first  called  for,  it  will  generally 
only  be  necessary  to  wear  them  in  the  evening,  as  by  day 
the  patient  will  be  able  to  perform  all  his  duties  without 
their  aid.  But  soon  he  will  take  to  his  glasses  by  day, 
and  then  a  pair  of  stronger  ones  will  be  required  for 
evening  use.  Whenever,  therefore,  the  patient  has  to  in- 
crease the  power  of  his  glasses,  he  should  take  his  evening 
pair  into  day  use,  and  obtain  stronger  ones  for  his 
evening's  work. 

The  following  is  an  approximation  of  the  glasses 
required  at  the  various  ages  after  forty.  Every  patient 
should  be  carefully  examined  before  the  glasses  are 
ordered,  as  age  alone  will  not  indicate  the  glasses  re- 
quired : — 


*  Donders,  Ou  the  Accommodatiou  and  Kefraction  of  (lie  Eye, 
p.  217. 
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Dioptres. 

Numbers  in 

Numbers  iu 

Age. 

Frencli  iucbeg. 

Euglisli  inches. 


45 

1 

36 

40 

10 

2 

18 

20 

55 
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12 

13 

60 

4 

9 

10 

DO 

4  oU 

o 

9 

70 

5-50 

7 

75 

6 

6* 

80 

7 
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ASTIGMATISM. 

ASTIGMATISM.— "Ametropia,"  says  Douders,  "  com- 
prising the  lesions  of  refraction,  is  resolved _  into  two 
opposite  conditions  :  myopia  and  hypermetropia.  Every 
i  lesion  of  refraction  belongs  to  one  of  these  two.  Some- 
t  times,  however,  it  happens  that  in  the  several  meridians 
I  of  the  same  eye  the  refraction  is  very  different.    In  one 
:  meridian  the  same  eye  may  be  emmetropic,  in  the  other, 
;  ametropic ;  in  the  several  meridians  a  difference  in  the 
degree  and  even  in  the  form  of  ametropia  may  occur."  * 
This  defect,  dependent  on  a  want  of  symmetry  of  the 
meridians  of  the  eye,  has  been  termed  astigmatism.  The 
.  explanation  of  this  anomaly  is  the  following  : — The  cornea 
:  in  a  normal  eye  is  a  segment  of  an  ellipsoid,  and  as  its 
horizontal  and  vertical  axes  are  of  different  lengths,  it 
follows  that  its  curvatures  in  these  directions  must  also 
differ  ;  and  that  vertical  and  horizontal  rays  falling  upon 
such  a  surface  must  be  unevenly  refracted,  and  therefore 
unite  into  two  separate  foci.    As  a  rule  the  vertical 
meridian  has  a  shorter  focal  distance  than  the  horizontal. 
Hence  it  is  that  in  most  eyes  vertical  and  horizontal  lines 
are  not  seen  with  equal  clearness  from  the  same  point 
and  at  the  same  time. 

So  far,  astigmatism  may  be  considered  a  natural  defect 
due  to  a  difference  of  the  vertical  and  horizontal  curva- 


•  Donders,  On  the  Accommodation  and  Refraction  of  the  Eye, 
p.  449. 
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tures  of  the  cornea,  and  which  in  a  minor  degree  is  com- 
mon to  all  eyes.  It  is  only  when  there  is  a  marked 
asymmetry  between  the  meridians  of  the  cornea  that 
it  attracts  notice,  and  calls  for  the  aid  of  cylindrical 
glasses. 

There  are  two  distinct  forms  of  astigmatism  :  the  irre- 
gidar  and  the  regular. 

IRE.EGTJLAII  ASTIGMATISM.— Bonders  divides  this 
form  into  normal  and  abnormal. 

a.  Noi'mal  Irregular  Astigmatism  is  due  to  a 
peculiarity  in  the  structure  of  the  lens.  The  principal 
phenomenon,  he  says,  a.ttending  this  irregularity  is 
monocular  polyopia.  This  multiplication  of  the  object  is 
to  be  explained  by  there  being  from  some  cause  an  aber- 
ration of  the  rays  as  they  pass  through  tlie  different 
sectors  of  the  lens,  and  consequently  "an  imperfect 
coincidence,  even  after  accommodation,  of  the  images  of 
the  different  sectors."* 

p.  Abnormal  Irregular  Astigmatism  may  arise 
from  some  defect  of  either  the  cornea  or  lens. 

From  the  Cornea. — We  have  examples  of  this  form 
of  irregular  astigmatism  in  conical  cornea ;  occasionally 
after  the  extraction  of  cataract,  and  after  corneal  ulcera- 
tions. 

From  the  Lens. — Irregular  astigmatism  may  be 
caused  either  by  a  change  in  the  structure  of  the  lens  as 
is  sometimes  seen  in  the  early  formation  of  cataract ;  or 
by  its  displacement,  as  in  cases  of  partial  dislocation  of 
the  lens  into  the  anterior  chamber,  or  vitreous. 

EEGTTLAE  ASTIGMATISM  is  due  to  a  difference  in 
the  focal  lengths  of  the  meridians  of  the  eye,  and  is  to  be 
corrected  by  proper  cylindrical  glasses.  It  is  with  this 
form  that  wo  have  now  to  deal. 

Regular  astigmatism  may  he  acquired  and  congeniiaL 
The  acquired  may  be  produced  by  perforating  wounds 
the  eye,  and  especially  those  which  are  near  the  margin 
of  the  cornea  ;  thus,  it  is  occasionally  met  with  after  the 
operations  of  iridectomy  and  extraction  of  cataract. 
Ulcerations  of  the  cornea  usually  give  rise  to  irregular 
astigmatism  ;  a  case,  however,  is  i-elated  by  Bonders 
in  which,  after  a  perforating  ulcer  of  the  cornea,  the 


♦  Bonders,  On  the  Accommodation  and  Eefraclion  of  tbe  Eye, 
p.  548. 
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,  astigmatism  was  sufficiently  regular  to  be  correcteil  by  a 
cylindrical  glass. 

Regular  Astigmatism  may  be  divided  into— 

1 .  Simple  Astigmatism,  that  is,  when  one  meridian 
:  is  emmetropic,  and  the  other  either  hypermetropic  or 
:  myopic. 

2.  Compound  Astigmatism,  when  both  meridians 
are  either  myopic,  or  hypermetropic;  but  the  defect,  m 
one  meridian  is  greater  than  in  that  of  the  other  :  thus,  if 
the  case  is  one  of  compound  myopic  astigmatism,  in  the 
horizontal  meridian  the  myopia  may  be  2  D  or  xV>  whilst 
in  the  vertical  it  may  be  3  D  or  -^V- 

3.  Mixed.  Astigmatism,  that  is,  ^yhere  there  is 
hypermetvopia  in  one  meridian  and  myopia  in  the  other. 
Such  cases  are  comparatively  rare. 

To  Ascertain  the  Presence  of  Astigmatism.— 
First  test  the  patient's  eyes  with  spherical  glasses,  and 
determine  whether  they  are  myopic  or  hypermetropic,  and 
if  either,  what  glasses  most  nearly  neutralize  his  defect 
of  sight.    Having,  however,  failed  to  restore  by  glasses 
his  acuteness  of  vision,  the  question  is  whether  his  im- 
pairment of  sight  is  due  to  astigmatism  or  to  other  causes. 
To  find  this  out,  place  at  one  end  of  the  room  a  set  of 
thick  vertical  and  horizontal  lines,  and  let  the  patient 
walk  towards  them,  and  stop  the  moment  either  of  them 
becomes  distinct.    If  he  can  at  a  certain  point  see  clearly 
one  set  of  lines,  whilst  the  others  are  cloudy  and  blurred, 
he  is  astigmatic.    A  similar  conclusion  may  be  drawn  if 
the  patient  be  made  to  look  at  a  point  of  light  through 
a  perforation  in  a  metal  screen  at  a  distance  of  15  feet, 
when,  owing  to  the  astigmatic  eye  being  unable  to  unite 
accurately  to  a  focus  vertical  and  horizontal  rays,  the 
point  will  appear  drawn  out  to  a  vertical  or  horizontal 
line,  according  to  whether  the  eye  focuses  correctly  the 
horizontal  or  vertical  rays. 

The  patient  should  now  be  directed  to  look  through  a 
slit  about  TT  of  inch  wide  in  a  disc  of  metal,  which 
is  to  be  slowly  rotated  in  front  of  the  eye,  so  as  to  bring 
the  slit  opposite  each  of  the  different  meridians  in  suc- 
cession. If  in  a  certain  position  of  the  slit  he  is  able  to 
make  out  No.  XX.  at  20  feet,  the  case  is  one  of  simfla 
astigmatism.  The  eye  is  emmetropic  in  one  meridian,  and 
myopic  or  hypermetropic  in  the  other. 

The  patient  may  then  be  tried  with  a  weak  cylindrical 
convex  or  concave  lens,  which  he  must  rotate  in  front  of 
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the  eye,  until  he  places  the  axis  in  that  direction  which 
gives  him  the  most  correct  vision.  Should  the  glass  first 
tried  not  quite  answer,  others  of  a  shghtly  higher  or 
lower  focal  power  may  be  held  up  in  turn,  until  the  eye 
is  suited.  Spectacles  with  similar  cyHndrical  glasses 
majr  be  then  given  to  the  patient ;  but  in  ordering  them 
the  instructions  given  at  page  269  should  be  followed. 
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Another  very  efficient  mode  of  determining  the  presence 
and  degree  of  astigmatism  is  that  suggested  by  Snellen 
by  means  of  the  half  circle  of  radiating  lines  (Fig.  53), 
which  is  a  reduced  copy  of  the  figure  drawn  in  the  last 
edition  of  his  test  types.  He  marked  those  lines  which 
deviated  from  the  vertical  line  with  from  10''  to  90°. 
Those  to  the  right  of  the  observer  with  +  ;  those  to  the 
left  with  — . 

AVith  the  second  eye  covered,  the  patient  is  told  to  look 
at  the  haK  circle  of  lines  placed  at  the  end  of  the  room, 
and  to  aj^proach  it  until  one  at  least  of  the  lines  can  be 
strongly  seen.  The  direction  of  this  line  gives  the  meri- 
dian of  greatest  refraction,  which  in  regular  astigmatism 
is  vertical  to  the  meridian  of  lowest  refraction.  A  suc- 
cession of  convex  or  concave  spherical  glasses  are  next  to 
be  placed  in  front  of  the  eye,  until  the  highest  convex  or 
lowest  concave  lens  is  found  through  which  the  indistinct 
lines  are  rendered  clear.  The  lens  which  thus  corrects 
the  myopia  or  hypermetropia  in  the  faulty  meridian  will 
indicate  the  strength  of  the  cylindrical  glass  required, 
the  axis  of  which  will  correspond,  if  it  be  a  convex  cylin- 
drical, with  the  meridian  of  highest  refractiou,  whilst  if 
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it  be  a  concave  cylindrical,  it  should  be  placed  perpendi- 
cular to  it. 

If  the  astigmatism  be  associated  with  myopia  or  hyper- 
metropia,  it  ia  necessary  to  correct  the  anomaly  of  refrac- 
tion before  resorting  to  the  test  of  Snellen's  half  circle  of 
lines. 

In  testing  for  astigmatism,  it  is  essential  that  the 
patient  should  hold  his  head  straight,  and  keep  his  eye- 
lids well  open. 

Mr.  Tweedy  has  kindly  given  me  the  following  account 
of  his  optometer,  which  is  an  extremely  useful  instrument 
for  measuring  astigmatism  : — 

The  optometer,  Pig.  54,  consists  esseatially  of  a  ver- 


FiG.  54. 


tical  2olatc  carrying  the  ligure  of  a  dial  (Fig.  65)  marked 
with  fine  radiating  lines  at  angles  of  15°  with  each  other. 
The  plate  slides  on  a  horizontal  bar  fourteen  inches  in 
length,  which  is  divided  on  the  upper  surface  into  inches 
and  tenths,  and  into  the  focal  lengths  of  dioptres  and 
q'lavters,  from  three  to  thirty.  At  the  proximal  end  of 
the  bar  is  a  clip  for  holding  a  convex  spherical  lens,  and 
tto  the  clip  13  affixed  a  semi-circle  marked  with  degrees 
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corresponding  with  those  on  the  dial.  The  radiating 
lines  on  the  dial  are  shown  not  only  by  the  Roman 


Fig.  55. 


numerals  I.  to  XII.,  but  by  a  double  set  of  Arabic 
numbers.  The  lower  set  records  the  angles  which  the 
various  lines  make  with  the  horizontal,  while  the  upper 
set  serves  the  double  purpose  of  indicating  the  lines  at 
right  angles  to  those  opposite  the  lower,  and  of  showing 
the  position  in  which  the  axis  of  the  correcting  cylinder 
should  be  placed  at  the  semicircle  on  the  clip.  Thus  the 
line  at  right  angles  to  30°,  lying  between  X.  and  IV.,  is 
120°,  and  this  is  found  to  be  between  I.  and  VII.  As  the 
two  principal  meridians  of  the  eye  in  regular  astigmatism 
are  at  right  angles  with  each  other,  it  follows  that  if  the 
line  30°  lay  in  one  principle  meridian  the  line  120°  is  in 
the  other  principal  meridian,  and  so  for  every  other  line. 
To  use  the  instrument  effectually,  the  following  instruc- 
tions must  be  strictly  followed  : — 

1.  The  eye  about  to  be  examined  having  been  atropized 
(or  not,  according  to  requirements),  is  made  artificially 
myopic  preferably  to  about  M  =  6  D  by  means  of  a  con- 
vex lens  placed  in  the  semicircular  clip.  The  lens  re- 
quired will  vary  with  the  degree  and  kind  of  ametropia. 
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If  there  be  much  hypermetropia,  from  8  D  to  12  D  should 
he  used  ;  if,  ou  the  other  hand,  there  be  myopia,  only 
1  D  to  3_D  will  be  needed.  The  opposite  eye  being  excluded, 
the  patient  should  sit  erect  and  look  through  the  centre 
of  the  niyopizing  lens  at  the  dial. 

2.  The  dial  being  at  first  placed  beyond  the  point  of 
distinct  vision  is  gradually  approximated  to  the  eye  iintil 
at  least  one  of  the  radiating  lines  is  seen  clearly  and 
fZ/s/nfrf///,  without  any  blurring  at  the  edges,  and  at  the 
greatest  distance.  After  this,  the  dial  should  not  bo 
moved,  but  its  distance  from  the  eye  should  be  noted  in 
focal  lengths  of  dioptres. 

If  all  the  radiating  lines  come  into  view  with  equal 
clearness  at  the  same  maximum  distance,  there  is  no 
astigmatism  ;  but  if  only  one  line  be  clearly  seen  at  a 
maximum  distance,  there  is  astigmatism,  which  may  be 
corrected  by  placing  a  suitable  concave  cylindrical  lens 
close  to  the  semicircular  clip  and  at  right  angles  to  this 
line.  The  upper  set  of  Arabic  numerals  on  the  dial 
indicates  the  astigmatic  Ime  and  the  place  of  the  cylinder. 

This  completes  the  examination.  The  deductions  are 
as  follows : — 

(1)  As  already  stated,  if  all  the  lines  become  distinct 
at  the  same  maximum  distance,  there  is  no  astigmatism. 

(2)  If  the  maximum  distance  for  all  the  lines  be  at  the 
focus  of  _  the  myopizing  lens,  there  is  no  ametropia,  and 
the  eye  is  emmetropic. 

(3)  If  the  maximum  distance  be  heijond  the  focal 
length  of  the  myopizing  lens,  there  is  hypermetropia 
equal  to  the  difference  between  the  number  of  dioptres 
in  the  myopizing  lens  (/)  and  the  distance  in  focal 
lengths  of  dioptres  {d),  at  which  the  lines  are  seen. 

H  =/-(?. 

(4)  If  the  maximum  distance  be  v/hiliin  the  focal  length 
of  the  myopizing  lens  there  is  myopia  m  =  f-d. 

(5)  If  only  one  line  be  seen  clearly  at  a  maximum 
distance  there  is  astigmatism.  The  refraction  of  the 
meridian  of  the  eye  (rcj  in  which  the  clear  line  is  seen  is 
represented  by  the  difference  between  the  myopizing  lens 
and  the  distance  at  which  the  line  is  seen  w  =f-cl. 

(6)  The  astigmatism  is  represented  by  the  weakest 
concave  cijlinder,  which  placed  immediately  in  front  of 
the  myopizing  lens,  makes  the  line  at  right  angles  to  that 
first  seen  equally  distinct. 

(7)  The  correcting  lens  for  parallel  rays  will  be  the 
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combination  of  the  spherical  lens  obtained  by  the  formula 
X  =f—d,  and  the  weakest  concave  cylinder  ascertained  by 
experiment.  If  /  and  cl  be  equal,  the  concave  cylinder 
alone  will  suffice  ;  if  /  be  greater  than  cl  a  convex 
spherical  will  be  needed  in  addition  ;  but  if /be  less  than 
cl,  then  a  concave  spherical  must  be  combined  with  the 
cylinder. 

Mr.  Oouper  uses  the  ophthalmoscope  to  detect  and 
measure  astigmatism,  and  afterwards  confirms  the  know- 
ledge he  has  gained  with  the  ophthalmoscope  by  a  trial 
with  glasses.  He  says  :  "  Although  it  is  obviously  inex- 
pedient in  ordering  glasses  to  trust  to  the  ophthalmoscope 
alone,  unless,  perhaps,  when  dealing  with  a  young  child. 

  Nevertheless  an  estimate  thus  made  is  exact 

enough  to  serve  as  a  guide  and  as  a  criterion  of  the 
patient's  accuracy  during  the  final  trials  with  glasses  and 
test  types,  and  to  detect  errors,  whether  due  to  want  of 
acumen  or  to  irregular  accommodation  on  his  part,  or  to 
any  other  cause."  * 

To  diagnose  and  estimate  astigmatism  byllstinoscopy, 
see  page  246. 

In  the  absence  of  one  of  the  more  exact  methods, 
already  described,  for  estimating  the  degree  of  astigmatism 
the  following  mode  of  measuring  compound  astigmatism, 
by  lenses  may  be  used,  and  an  approximately  correct 
result  obtained. 

Compound  Astigmatism. — First  ascertain  the  con- 
cave or  convex  glass,  according  to  whether  the  patient  is 
myopic  or  hypermetropic,  which  most  improves  vision;  and 
whilst  he  holds  this  before  his  eye,  place  in  fi-out  of  it  a 
cylindrical  glass  of  similar  cui-vature  but  of  low  power, 
and  slowly  rotate  it,  until  the  axis  of  the  cylinder  is  in 
the  right  direction.  If  this  glass  fails  to  afford  the  re- 
quired improvement,  try  other  cylindricals  in  succession, 
until  the  one  which  gives  the  gi*eatest  benefit  has  been 
selected.  For  convenience  of  testing  the  spherical  and 
cylindrical  glasses  together,  a  double  si^ectacle-frame 
should  be  used,  in  which  the  spherical  lens  should  be 
l^laced  next  the  eye,  and  the  C3dindrical  outside,  so  that  it 
can  be  easily  rotated  with  the  finger.  Each  eye  should  be 
tried  separately,  the  hand  being  placed  over  the  one  which 
is  not  under  examination.    Having  selected  the  combina- 


*  Kepoi  t  of  Fo^u'th  lutenwtioiial  Ophthalmic  Congress,  p.  109. 


ASTHENOPIA. 


2G9 


tion  of  spherical  and  cylindrical  glasses,  directions  sliould 
1)8  sent  to  the  optician  to  furnish  the  patient  with  spec- 
tacles with  the  proper  spherico-cyliudrical  lenses.  In  the 
written  iastrnctions  given  to  the  optician,  the  focal  power 
of  each  glass  shonld  be  separately  noted,  and  the  direc- 
tion in  which  the  axis  of  the  cylindrical  glass  is  to  be  worn, 
marked  by  the  sign  of  an  arrow ;  it  should  be  also  men- 
tioned that  the  spherical  face  of  the  lens  is  to  be  placed 
next  the  eye.  The  glasses  should  be  fitted  in  frames 
with  circular  eye-pieces,  so  that  the  axis  of  each  may  be 
accurately  adjusted  to  the  eye  before  the  frames  are 
screwed  up. 

Mixed  Astigmatism.— For  the  relief  of  this  form,  bi- 
cylindrical  glasses  will  be  required.  Find  out  the  convex 
piano-cylindrical  lens  which  will  neutralize  the  hyperme- 
tropia  in  the  one  meridian,  and  then  the  concave  piano- 
cylindrical  which  will  correct  the  myopia  in  the  other 
meridian.  Place  now  the  two  lenses  in  a  double  spectacle- 
frame  with  the  axis  of  the  cylinders  at  right  angles  to 
each  other,  and  rotate  the  two  together  in  front  of  the 
eye,  so  as  to  ascertain  in  what  direction  of  the  axis  the 
patient  has  the  beat  sight.  Having  decided  these  points, 
similar  lenses  may  be  ordered  to  be  united  by  Canada 
balsam,  or  a  similar  hi- cylindrical  glass  may  be  ground  by 
the  optician. 

ASTPIENOPIA. 

ASTHENOPIA  OR  WEAK:  SIGHT  IS  a  symptom  due 
to  several  affections  of  the  eye.  The  patient  complains 
that  reading,  writing,  or  the  maintenance  of  fine  work 
which  reqiiires  a  close  application  of  the  eyes,  induces 
fatigue  :  that  when  thus  engaged  the  object  becomes  dim 
and  confused,  and  sometimes  suddenly  disappears ;  that 
if  he  rests  his  eyes  for  a  few  minutes  he  is  able  to  resume 
his  work,  but  in  a  short  time  he  is  again  obliged  to  desist 
from  a  recurrence  of  similar  symptoms. 

Astlienopia  may  depend— 1,  on  hypermetropia ;  2,  on 
an  insufficiency  of  power  of  the  internal  recti,  which 
renders  a  prolonged  convergence  of  the  eyes  diiEcult  and 
sometimes  impossible. 

1.  ASTHENOPIA  DUE  TO  HYPERMETROPIA  is 
called  also  Accommodative  Asthenopia.  It  arises  from 
the  excessive  strain  on  the  accommodation  which  hyper- 
metropic eyes  have  to  exert  to  focus  the  diverging  raya 
of  near  objects.    Fatigue  is  consequently  soon  induced, 
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the  accommodative  effort  is  first  partially  relaxed,  and 
the  object  under  attention  being  thrown  out  of  focus, 
becomes  confused  and  dim ;  in  a  few  minutes  all  eifort 
of  accommodation  is  suspended,  and  the  impression  is 
lost.  After  a  short  rest  the  patient  can  resume  his 
work,  but  the  recurrence  of  the  same  confusion  of  sight 
soon  compels  him  to  give  up  and  to  cease  from  his  eln- 
ployment. 

Treatment.— Properly  fitted  convex  glasses  for  read- 
ing, writing,  sowing,  or  all  close  work.  (See  Hvperme- 
TROPIA,  p.  257).  This  form  of  asthenopia  is  often  much 
increased  by  anosmia  and  debility.  In  such  cases  tonics, 
and  especially  the  preparations  of  iron,  are  of  great  ser- 
vice, and  should  be  prescribed  (F.  80,  81). 

2.  Asthenopia  from  Insuflaciency  of  the  Internal 
Recti,  so  frequently  met  with  in  myopia,  is  called 
Muscular  Asthenopia,  to  distinguish  it  from  the  pre- 
ceding form.  It  is  due  to  a  want  of  sufficient  power  in 
the  internal  recti  to  maintain  a  steady  and  prolonged 
convergence  of  the  eyes  on  a  near  object.  The  patient 
complains  that  after  reading  for  a  short  time  the  letters 
become  confused,  and  the  lines  seem  to  overlap  or  run 
into  one  another.  This  is  caused  by  a  relaxation  of  one 
of  the  internal  recti  and  a  consequent  eversiou  of  the 
eye,  giving  rise  to  shght  diplopia.  Even  when  these 
symptoms  are  absent,  the  great  effort  which  is  required 
to  maintain  convei'gence  when  there  is  an  excess  of  power 
in  the  external  recti  muscles  induces  such  an  amount  of 
fatigue  and  aching  of  the  eyes  as  to  compel  the  patient  to 
give  up  work. 

To  ascertain  if  there  is  an  insufficiency  of  the  internal 
recti,  direct  the  patient  to  look  at  the  end  of  your  finger, 
which  is  to  be  held  at  ten  or  twelve  inches  from  his  eyes, 
and  then  slowlj--  approach  it  towards  them,  telling  him  to 
continue  looking  fixedly  at  it  as  it  draws  nearer.  If 
there  is  an  insufficiency,  the  eyes  will  be  unable  to  main- 
tain the  necessary  convergence  as  the  finger  advances  to 
within  six  inches,  and  one  of  them  will  first  waver  and 
then  gradually  roll  outwards.  Sometimes  this  eversiou 
of  the  eye  is  almost  spasmodic,  so  quick  and  sudden  is 
its  movement.  Often  in  such  cases  there  is  a  difference 
in  the  focal  power  of  the  two  eyes,  and  then  the  one 
which  deviates  is  the  more  myopic,  or,  in  other  respects, 
the  more  defective  of  the  two.  The  degree  of  insuffi- 
ciency of  the  internal  recti  muscles  may  be  accurately 
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tested  by  the  means  of  prisms.  (See  Article  on  this 
subject,  page  289.)  If  after  a  careful  examination  there 
is  found  to  be  such  an  insufficiency  of  the  internal  recti 
muscles,  that  they  are  unable  to  maintain  a  joint  and 
prolonged  convergence  of  the  eyes  for  near  objects,  the 
external  rectus  of  one  or  both  eyes  should  be  divided.  It 
is  best  to  divide  one  at  a  time,  unless  the  insufficiency  is 
very  marked,  and  the  eye  to  be  selected  for  the  first  opera- 
tion should  be  the  one  which  is  the  more  defective  and 
generally  wanders  outwards.  The  external  rectus  of  the 
other  eye  can  be  afterwards  divided  if  the  effect  gained 
by  the  first  operation  is  not  sufficient.. 


THE  METRICAL  SYSTEM  OF  NUMBERING  GLASSES.* 

At  the  Congress  of  Ophthalmologists  who  met  at 
Heidelberg  in  1875,  and  also  at  the  International  Medical 
Congress  which  met  at  Brussels  the  same  year,  the  new 
metrical  system  for  numbering  glasses  was  adopted.  The 
principles  were : — 

1.  The  substitution  of  the  metre  for  the  inch. 

2.  The  choice  of  a  unit  sufficiently  small  so  that  the 
;  numbers  of  the  lenses  generally  in  use  may  be  expressed 
:  in  whole  numbers  and  not  in  fractions,  the  interval  be- 
:  tween  the  numbers  being  as  near  as  possible  the  same. 

The  unit  of  the  Dioptric  system,  the  No.  1  of  the  new 
:  series,  is  a  lens  with  a  focal  distance  of  one  metre.  This 
I  unit  is  called  a  Dioptre.  The  metre  consists  of  37  Paris 
1  inches  or  39-4  English,  but  for  all  practical  purposes  it 
;  may  be  considered  as  40  English  inches.  As,  however, 
:  nearly  all  the  English  opticians  use  the  Paris  inch  in  the 
;  manufacture  of  their  glasses,  it  will  be  well  to  consider  the 
:  metre  as  of  37  Paris  inches. 

The  lens  of  one  dioptre  corresponds  to  a  glass  of  one 
I  metre  focal  length,  or  37  Paris  inches  of  the  old  series— 

2  dioptres  to  ir    =        or  18  of  the  old  series, 

3  dioptres  to       =    xV  or  12  of  the  old  series, 

Eand  so  on  to  20  dioptres,  which  is  twenty  times  stronger 
:than  No.  1. 


/,f°'^       xP-'^P^'"'  Landolt,  translated  and 

ppubUshed  m  the  Royal  London  Ophthalmic  Hospital  Reports,  vol. 
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By  thus  following  the  whole  numbers,  a  series  of  lenses 
is  obtained  which  has  an  interval  of  one  dioptre  between 
each.  In  practice,  however,  we  often  require  lenses  of 
less  power  than  one  metre  focal  distance,  and  also  lenses 
of  powers  intermediate  to  the  whole  numbers.  To  meet 
these  demands,  fractions  of  a  dioptre  have  been  intro- 
duced, thus — 

■f  of  a  dioptre  0*25  =  148  of  the  old  series, 
i  „  0'  5  =  74  of  the  old  series, 
f        „         075  =    49  of  the  old  series. 

The  quarter  of  a  dioptre  has  also  been  introduced 
between  the  weak  numbers  of  the  series  up  to  No.  2'5, 
and  the  half  of  a  dioptre  from  No.  2'5  up  to  No.  6.  A 
series  of  thirty-three  lenses  has  been  selected.  The 
intervals  between  the  numbers  of  this  series  is  1  or  4  or  :f 
of  the  dioptre.  In  every  case  the  interval  can  be 
easily  reckoned  by  a  simple  subtraction  of  two  whole 
numbers.  In  this  way  it  can,  with  facility,  be  calculated 
how  much  one  glass  is  stronger  than  another,  and  how 
much  a  presbyopia  or  ametropia  has  increased  or 
diminished. 

To  express  in  dioptres  the  value  of  any  glass  which 
has  been  numbered  by  its  focal  distance  we  have  onl  toy 
remember  that  1  metre  equals  37  Paris  inches,  and  that 
1  dioptre  (D)  corresponds  to  a  lens  of  37  inches  focal 
distance. 

2  D  =      =  iV  or  18  of  the  old  series, 
3D  =  ^  =  y\v  or  12  of  the  old  series, 
4  D  =  ^  =  I  ox  9  of  the  old  series, 
and  so  on. 

We  proceed  in  an  inverse  manner  when  we  wish  to  find 
the  dioj^tre  corresponding  to  a  given  number  of  the  old 
system — that  is  to  say,  we  divide  37  by  the  number  of  the 
glass.  Thus,  take  for  example  No.  17  of  the  old  system. 
The  number  of  times  contained  in  jV  gives  us  the 
value  of  No.  17  in  the  new  system.  Now,  to  divide 
by  ^  is  equivalent  to  dividing  37  by  17,  and  we  have  as 
a  result     =  2-25  D. 

The  following  table  shows  the  number  of  each  glass  in 
dioptres,  and  the  corresponding  number  of  the  focal  dis- 
tance of  the  glass  in  Paris  and  EngHsh  inches  : — 

In  ordering  glasses  it  is  well  to  note  after  the  No.  of  the 
D  specified,  "  Enghsh  "  or  "  Paris  "  inches. 
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-Dioptres. 

Focus  in 
Paris  inches. 

Focus  in 
English  inches. 
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2-3 

is- 
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2-2 
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21 
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2- 
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CHAPTEE  VII. 
STKABISMUS. 

Bonders  defines  strabismus  as  "  a  deviation  in  the  direc- 
tion of  the  eyes,  in  consequence  of  which  the  two  yellow 
spots  receive  images  from  diiierent  objects."  * 

Strabismus  may  be  either  convergent  or  divergent ;  it 
is  seldom  that  the  deviation  is  solely  upwards  or  down- 
wards. 

_  In  most  cases  there  is  a  preponderance  of  power  in 
either  the  internal  or  external  rectus  muscle,  so  that  the 
balauce  between  them  is  destroyed,  and  the  ability  to 
steady  the  two  eyes  simultaneously  on  an  object  is  lost. 
Whenever  an  attempt  is  made  to  look  at  a  given  point, 
one  eye  rolls  either  inwards  or  outwards  according  to 
whether  the  squint  is  convergent  or  divergent ;  the  ojDtic 
axes  are  no  longer  parallel,  and  the  impressions  of  the 
image  fall  on  different  parts  of  the  two  retina?. 

Monocular  Strabismus  is  when  the  deviation  is  con- 
stant in  the  one  eye.  It  is  generally  associated  with 
impairment  of  sight  in  the  squinting  eye. 

Alternating  or  Binocular  Strabismus  is  when  the 
deviation  occurs  alternately,  first  in  one  eye  and  then  in 
the  other.  The  patient  can  "  fix"  with  either  eye,  but  is 
unable  to  direct  the  two  together  towards  the  same  point. 
When  one  eye  is  fixed,  the  other  rolls  inwards,  and  vice 
versd.  In  alternating  strabismus  the  sight  of  the  two 
eyes  is  nearly  equal. 

Strabismus  may  be  either  periodic  or  persistent. 

A  Periodic  Squint  comes  on  only  at  times,  as  when 
the  patient  is  reading  or  looking  fixedly  at  an  object,  or , 
after  the  eyes  have  been  fatigued.  It  may  be  caused  byj 
some  eccentric  irritation,  as  from  ascarides,  or  from] 
dentition,  but  in  the  large  majority  of  cases  it  is  due  tol 
hypermetropia.  A  periodic  squint  may  be  occasionallyl 
benefited  by  judicious  treatment ;  but  more  freqiientlyj 
the  strabismus  increases,  and  iiltimately  becomes  pei'-\ 
sistent. 

(For  treatment  of  Periodic  Squint,  see  page  278.) 
The  Movements  of  the  Squinting  Eye.— In  some! 

*  Bonders,  On  the  Accommodation  and  Refraction  of  the  EyeJ 
p.  291.  ■* 
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cases  there  is  an  actual  limitation  of  movement  in  the 
squmtmg  eye,  and  its  range  outwards  if  the  squint  is 
convergent,  or  inwards  if  it  is  divergent,  is  impeded. 
I  his  may  be  due  either  to  an  acquired  increase  of  power 
in  the  _  squmting  muscle,  as  in  some  cases  of  hyper- 

■  metropia ;  or  it  may  be  caused  by  a  loss  of  power  in  the 
i  antagonistic  muscle, as  in  myopia,  where  there  is  frequently 
:  an  external  strabismus  consequent  on  an  insufficiency  of 
;  the  internal  recti;  or  as  in  cases  of  paralytic  squint. 

_  Cxenerally,  however,  the  range  of  action  of  the  squint- 
mg  eye  is  not  limited,  but  displaced,  and  this  is  especially 
noticeable  when  the  sight  of  the  two  eyes  is  equal,  and 
the  squint  alternates.  Thus,  before  an  operation  for  an 
internal  strabismus,  the  space  over  which  the  eyes  move 
may  be  three-quarters  of  an  inch;  after  the  operation  the 
range  may  still  be  the  same,  but  it  will  be  transposed 
and  a  though  the  eye  will  travel  over  no  greater  distance 
than  before,  yet  it  will  be  enabled  to  go  more  outwards 
i  and  consequently  less  inwards.  ' 

STRABISMUS  MAY  BE  INDUCED,  1st,  by  some 
c  anomaly  in  the  refraction  of  the  eyes,  as  in  hypermetropia 
:and  myopia  ;  2nd,  from  defective  sight  in  one  eye— what- 
^ever  cause  prevents  binocular  vision  tends  to  produce 
^squint  no  matter  whether  it  be  from  great  differences  in 
:  the  retraction  of  the  two  eyes,  as  from  amblyopia,  or  from 
opacities  of  the  cornea;  3rd,  strabismus  may  be  produced 
by  paralysis  of  one  or  more  of  the  nerves  supplyino-  the 
muscles  of  the  eye.  n  j  a 

To  ascertain  and  note  the  extent  of  the  Strabig- 
rmus  the  patient  should  be  first  told  to  look  atauobiect 

.abouttwentyinchesdistant,whenitwi]lbefoundthatwhilst 
he  fixes  with  one  eye,  the  other  rolls  either  inwards  or 
outwards  as  the  squint  may  be.  A  mark  is  then  to  be 
-made  with  a  pen  on  the  edge  of  the  lower  lid  of  the 
^squinting  eye  opposite  the  centre  of  the  pupil  The 

■  sound  eye  must  now  be  covered  with  the  hand,  and  the 
patient  directed  to  look  at  the  object  with  the  squinting 
eye,  and  the  position  of  the  centre  of  the  pupil  is  again 

;to  be  marked  on  the  edge  of  the  lower  lid.  The  smce 
:  between  these  lines  will  indicate  the  degree  of  the  stra 
I  bismus,  thus,  we  speak  of  a  strabismus  of  1"'  2"'  or  mare 
.Mccordmg  to  the  interval  between  the  markings'  on  the 
!.id.  The  movement  which  the  squinting  eye  makes  when 
tohe  sound  eye  '  fixes"  upon  an  object  is  termed  the 
pprimary  deviation.  ^ 
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The  secondary  deviation  is  the  extent  of  movement 
the  sonnd  eye  makes  when  excluded  by  the  hand,  whilst 
the  squinting  eye  fixes  itself  on  the  object.  The  strabis- 
mus is  aaid  to  be  concomitant  when  the  primary  and 
secondary  deviations  are  equal.  The  squinting  eye  is  not 
fixed,  but  follows  the  other  in  its  movements. 

The  degree  of  strabismus  may  be  carefully  estimated 
by  a  "  Strabismometer,"  invented  by  the  late  Mr.  J.  Z. 
Laurence.  "  It  consists  of  an  ivory  plate,  moulded  to 
the  conformation  of  the  lower  eyelid,  the  free  border 
corresponding  to  that  of  the  lid.  This  border  is  graduated 
in  such  a  manner  that,  while  its  centre  is  designated  by  0, 
Paris  lines  and  half  lines  are  marked  off  on  each  side  of  0. 
Attached  to  the  plate  is  a  handle.  The  aiDplication  of 
this  strabismometer  is  obvious.  The  ivory  plate  is  ap- 
plied to  the  lower  eyelid,  the  borders  of  the  two  corre- 
sponding. If  the  cornea  is  central,  the  vertical  diameter 
of  the  pupil  corresponds  to  0 ;  if  inverted,  to  a  graduation 
on  the  inner  side  of  0 ;  if  everted,  to  one  on  the  outer  side 
of  0."  * 

CONVEHaENT  OE,   INTEENAL   STRABISMUS  is 

usually  dependent  on  hypermetropia.  In  77  per  cent,  of 
the  cases  of  convergent  strabismus.  Bonders  found  that 
there  was  hypermetvopia.f  The  explanation  of  this  fact 
is  the  follo\ying  :— Owing  to  the  pecuhar  shape  of  the 
hypermetropic  eye,  the  accommodative  power  is  called 
into  constant  action,  and  for  near  objects  the  strain  is 
very  great.  In  proioortion  to  the  effort  to  accommodate 
is  the  degree  of  convergence  of  the  eye,  so  that  when  a 
hypermetropic  eye  is  looking  at  a  near  object  it  converges 
more  than  a  normal  or  emmetropic  eye  would  do,  because 
the  stress  on  the  accommodation  is  greater.  This  exces- 
sive action  of  the  internal  recti  muscles  causes  them  to 
acquire  increased  strength,  and  gradually  to  prepon- 
derate over  their  antagonists  the  external  recti,  until 
ultimately  a  convergent  strabismus  is  established. 

In  hypermetropia  the  strabismus  usually  first  appears 
at  the  time  the  child  begins  to  apply  his  eyes  to  close 
work,  as  in  learning  to  read,  when  the  efforts  of  accom- 
modation and  convergence  are  brought  into  more  active 


*  Optical  Defects  of  the  Ej-e,  hy  J.  Z.  Laurence,  p.  107. 
t  Douders  On  tJie  .Accommodatiou  and  Kefraetion  of  the  Eye, 
p.  2U2. 
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fplay.  The  degree  of  strabismus  is  not  necessarily  pro- 
jportioned  to  the  extent  of  the  hypermetropia.  In  very 
hypermetropic  eyes  the  sight  is  so  defective,  and  so  little 
Lbenefited  by  any  accommodative  effort,  that  the  patient 
i-ceases  to  strain  his  eyes,  and  consequently  convergent 
jstrabismus  is  less  frequent  than  in  eyes  with  a  lower  degree 
cot  hypermetropia,  where,  by  a  strong  endeavour  to  acom- 
:imodate,  the  sight  is  materially  improved.  In  hyperme- 
;tropic  strabismus  there  is  frequently  a  considerable  dif- 
:derence  in  the  refraction  of  the  two  eyes.  Defective 
vvision  in  one  eye,  combined  with  hypermetropia,  but  irre- 
fspective  of  it,  tends  strongly  to  convergent  strabia- 
unus. 

Another  cause  of  internal  strabismus  is  paralysis  of 
.the  sixth  nerve.    (See  page  297). 

DIVERGENT  STRABISMUS  is  generally  associated— 
11,  with  myopia.  According  to  Bonders,  about  two-thirds 
oDt  the  _  cases  are  due  to  this  cause ;  and  if  with  the  myopia 
tthere  is  a  large  posterior  staphyloma,  the  tendency  to 
dlivergent  strabismus  is  increased.  In  myopia  there  is 
tlrequently  an  insufficiency  of  power  in  the  internal  recti, 
aand  a  predommance. being  thus  given  to  the  external 
nmuscles,  divergent  squint  is  produced.  This  insufficiency 
umay  be  partly_  caused  by  the  peculiar  lengthened  shape  of 
la  highly  myopic  eye,  which  not  only  mechanically  impedes 
wconvergence  beyond  a  certain  point,  but  also  diminishes 
tithe  tulcrum  upon  which  the  internal  recti  act.  If  a  well- 
nmarked  hypermetropic  eye  be  contrasted  with  a  hiffhlv 
myopic  one,  this  will  at  once  be  evident.  As  the  internal 
ra-ecti  are  inserted  in  front  of  the  horizontal  equator  of  the 
i.Bye,  the  abrupt  curve  of  the  almost  globular  hyperme- 
lisropic  eye,  round  which  the  muscles  curve  to  their  inser- 
tion gives  to  them  an  excess  of  power  and  an  undue 
:iacility_of  action  which  favour  convergent  strabismus; 
whilst  in  the  highly  myopic  eye  the  conditions  are  re- 
rrersed,  the  globe  is  lengthened,  the  curve  of  its  equator 
:s.s  diminished,  and  from  its  elongated  shape  its  facilitv  of 
imovement  is  reduced.  Under  these  circumstances  the 
loendency  m  myopia  is  for  the  internal  recti  to  lose  power 
und  for  the  eye  to  diverge.  ' 

Another  e.xplanation"of  the  predominance  which  the 
E3xternal_  recti  so  often  acquire  over  their  antagonists  in 
nmyopia  is  to  be  found  in  the  great  refractive  power  of  the 
rayopic  eye,  which  diminishes  the  uecessitv  for  extreme 
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convergence  in  looking  at  near  objects,  and  favours  diverg- 
ence in  striving  to  look  at  those  at  a  distance. 

2.  Divergent  strabismus  may  be  caused  by  a  difference 
in  the  retractive  powers  of  the  two  eyes  when  both  are 
myopic.  For  all  close  work  the  better  eye  is  used,  and 
the  defective  eye  failing  to  receive  an  impression  of  the 
object  sufficiently  strong  to  stimulate  it  to  convergence 
rolls  outwards. 

3.  Defect  of  sight,  amounting  to,  or  approximating, 
blindness,  will  produce  divergent  strabismus. 

4.  Divergent  strabismus  may  follow  an  improper  or  ill- 
advised  operation  for  convergent  strabismus. 

5.  Divergent  strabismus  may  be  produced  by  paralysis 
of  the  third  nerve  (see  page  295). 

Treatment  of  Strabismus.— Inquire  carefully  into 
the  patient's  history,  and  endeavour  to  ascertain  the  dura- 
tion and  cause  of  the  squint.  Test  the  vision  of  both  eyes ; 
note  their  range  of  action;  find  out  whether  the  strabismus 
is  periodic  or  persistent,  and  measure  the  extent  of  the 
deviation.  If  there  is  a  faulty  state  of  the  refractive 
powers  of  the  eye,  try  to  neutralize  the  defect  with  proper 
glasses. 

"When  periodic  squint  is  suspected  to  arise  irom  asca- 
rides,  dentition,  or  gastric  derangement,  the  first  treat- 
ment must  be  the  removal  of  the  source  of  irritation,  and 
when  this  is  accomplished,  the  eyes  may  possibly  resume 
their  normal  position.  If,  however,  the  periodic  squint 
is  due  to  some  anomaly  in  the  refraction  of  the  eye,  an 
attempt  should  be  made  to  rectify  the  defect  by  the  use 
of  properly  fitted  glasses,  and  if  the  trial  is  made  suffi- 
ciently early  there  is  a  fair  chance  of  success.  In  alJ 
cases  of  strabismus  which  are  dependent  on  a  faulty  state 
of  the  refractive  powers  of  the  eye,  as  m  hypermetropia 
or  myopia,  the  eyes  should  be  provided  with  proper 
glasses,  which  should  be  worn  even  if  an  operation  be 
afterwards  performed.  ....  i 

Having  decided  on  an  operation,  it  at  once  becomes  a 
question  whether  it  will  be  necessary  to  divide  the  tendons 
of  the  corresponding  muscles  in  both  eyes,  or  whether  a 
tenotomy  in  one  eye  will  suffice.  Generally  it  is  better  to 
operate  on  both  eyes,  and  to  divide  each  tendon  a^  close 
to  the  globe  and  with  as  little  disturbance  of  the  adjacent 
tissues  as  possible.  In  this  way  the  effect  to  De  obtained 
is  apportioned  between  the  two  eyes,  and  the  result  i 
think,  is  better  than  when  by  a  more  free  division  ot  the 


STRABISMUS. 


279 


subconjunctival  fascia  and  a  separation  of  it  from  the 
neighbouring  parts,  the  opei-ation  is  confined  to  the  one 
eye.  In  many  cases,  however,  it  is  prudent  to  operate 
first  on  the  one  eye  only,  and  then  to  wait  to  ascertain 
the  exact  effect  it  has  produced  before  proceeding  to 
divide  the  tendon  in  the  other  eye.  This  rule  should 
be  observed  in  the  treatment  of  strabismus  due  to  a  great 
defect  of  sight  in  one  eye,  and  especially  if  there  is  a 
marked  limitation  of  movement  in  the  squinting  eye  :  it 
should  also  be  followed  in  slight  cases  of  alternating 
strabismus. 

The  operation  for  strabismus  which  I  prefer  is  the  one 
most  frequently  adopted  at  the  Moorfields  Hospital.  It  is 
strictly  a  subconjunctival  operation,  in  the  sense  that  the 
division   of   the   tendon   is  accomplished 
beneath  that  membrane,  the  opening  in  it     -Fio.  50. 
for  the  necessary  introduction  of  the  instru- 
ments being  opposite  the  inferior  edge  of  the 
tendinous  insertion  of  the  muscle. 

THE  MOOBPIELDS  OPERATION  FOR 
STRABISMUS.— The  lids  are  to  be  sei>a- 
rated  by  a  stop-speculum.  The  surgeon  with 
a  pair  of  fiaely-toothed  forceps  takes  hold  of 
the  conjunctiva,  and  often  at  the  same  time 
of  the  deep  fascia  over  the  lower  edge  of  the 
in.sertion  of  the  rectus  tendon,  and  with  a 
pair  of  blunt-pointed  scissors  makes  a  small 
opening  through  both  these  structures,  the 
cut  being  directed  towards  the  globe.  If  the 
fascia  has  escaped  the  snip  of  the  scissors, 
it  must  be  seized  with  the  forceps  and 
divided.  The  blunt  hook  (Fig.  .56)  is  now 
passed  through  the  apertures  in  the  con- 
junctiva and  deep  fascia,  and  behind  the 
tendon,  which  it  renders  tense  by  being 
made  to  draw  it  forward  and  towards  the 
cornea.  The  points  of  the  scissors  are  next 
to  be  introduced,  and  slightly  separating 
them,  one  blade  is  passed  along  the  hook 
behind  the  tendon  and  the  other  in  front  of 
it,  when  by  a  succession  of  small  snips  the 
tendon  is  divided  subconjunctivally  on  the  ocular  side  of 
the  hook. 

The  operation  is  now  completed ;  but,  before  withdraw- 
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ing  the  speculum,  Sir  W.  Bowman  usually  makes  a  small 
counter-piincture  in  the  conjunctiva,  by  bulging  it  on  the 
end  of  the  hook  in  the  situation  of  the  upper  border  of 
the  tendon  after  its  division,  and  by  then  snijDjjing  it 
with  the  scissors ;  the  object  being  to  allow  any  of  the 
effused  blood  immediately  to  escape,  instead  of  diffusing 
itself  over  the  sclerotic. 

This  operation  is  equally  applicable  to  the  division  of 
either  the  internal  or  external  rectus  muscle.  It  must, 
however,  be  remembered  that  the  tendon  of  the  external 
rectus  is  inserted  into  the  globe  in  a  line  much  farther 
back  than  that  of  the  internal  muscle. 

GRAEFE'S  OPERATION  FOR  STRABISMTTS.— The 

eyelids  having  been  seiDaratedby  a  speculum,  the  assistant 
with  a  i^air  of  forceps  draws  the  eye  outwards  if 
Fig.  07.     the  internal  rectus  is  to  be  divided,  and  in- 
wards if  the  operation  is  to  be  on  the  externa] 
rectus.    The  operator  then  with  a  pair  of 
finely  toothed  forceps  seizes  hold  of  a  fold  of 
the  conjunctiva  and  subjacent  tissue  close  to 
the  cornea,  and  at  a  point  a  little  below  the 
centre  of  the  insertion  of  the  muscle.    This  he 
cuts  through  with  a  pair  of  scissors  slightly 
curved  on  the  flat,  and  then  burrowing  with 
their  points  a  little  distance  above  and  below 
the  opening  he  has  made,  he  freely  detaches 
with  a  few  snips  the  subconjunctival  tissue 
from  the  muscle.    The  squint  hook  (Fig.  57) 
is  now  passed  beneath  the  lower  border  of 
the  tendon,  which  is  to  be  divided  with  the 
scissors  as  close  as  possible  to  its  insertion 
into  the  globe.    After  the  tendon  has  been 
cut  through,  the  divided  conjunctiva  should 
be  raised  with  one  hook,  whilst  the  operator 
with  another  hook  explores  the  wound  both 
upwards  and  downwards  to  see  if  any  part  of 
the  tendon  or  of  its  lateral  expansion  has 
escaped  division.    If  the  whole  tendon  has 
been  cut  through,  the  exploring  hook  will  glide  readily 
up  to  the  margin  of  the  cornea ;  but  if  its  progress  should 
be  checked  by  catching  behind  some  undivided  part  of  the 
tendon,  the  scissors  must  be  again  used  to  sever  that  which 
still  remains  uncut. 
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LIEBREICH'S  OPERATION  FOR  STRABISMTTS.— 

The  following  is  Dr.  Liebreich's  account  of  his  "Modifica- 
tion of  the  Operation  for  Strabismus,"  which  was  first 
published  in  the  "  British  Medical  Journal,"  December  15, 
1866: — "  If  the  internal  rectus  is  to  be  divided,  I  raise  with 
a  pair  of  forceps  a  fold  of  conjunctiva  at  the  lower  edge  of 
the  insertion  of  the  muscle;  and,  incising  this  with  scissors, 
enter  the  points  of  the  latter  at  the  opening  between  the 
conjunctiva  and  the  capsule  of  Tenon;  then  carefully 
separate  these  two  tissues  from  each  other  as  far  as  the 
semilunar  fold,  also  separating  the  latter,  as  well  as  the 
caruncle  from  the  parts  lying  behind.  When  the  portion 
of  the  capsule  which  is  of  such  importance  in  the  teno- 
tomy has  been  completely  separated  from  the  conjunctiva, 
I  divide  the  insertion  of  the  tendon  from  the  sclerotic  in 
the  usual  manner,  and  extend  the  vertical  cut,  which  is 
made  simultaneously  with  the  tenotomy,  upwards  and 
downwards— the  more  so  if  a  very  considerable  effect  is 
desired.  The  wound  in  the  conjunctiva  is  then  closed 
with  a  suture." 

"  The  same  mode  of  operating  is  pursued  in  dividing 
the  external  rectus  ;  and  the  separation  of  the  conjunctiva 
is  to  be  continued  as  far  as  that  portion  of  the  external 
angle  which  is  drawn  sharply  back  when  the  eye  is  turned 
outwards." 

The  advantages  which  he  claims  for  his  operation  are— 
"1.  It  affords  the  operator  a  greater  scope  in  appor- 
tioning and  dividing  the  effect  of  the  operation  between 
the  two  eyes. 

"  2.  The  sinking  back  of  the  caruncle  is  avoided,  as 
well  as  every  trace  of  a  cicatrix,  which  not  unfrequently 
occurs  in  the  common  tenotomy. 

"  3.  There  is  no  need  for  more  than  two  operations  on 
the  same  individual,  and  therefore  of  more  than  one  on 
the  same  eye." 

Treatment  of  Strabismus  after  the  Opera- 
tion.—As  a  rule  no  local  application  is  required  for 
the_  eyes  beyond  frequently  washing  them  with  a  little 
tepid  water  to  clear  them  from  the  slight  conjunctival 
discharge  which  usually  follows  for  a  few  days  after  the 
operation.  If  the  eyes  are  hot  or  painful,  a  fold  of  linen 
wet  with  cold  water  may  be  laid  over  the  closed  lids,  but 
the  eyes  should  not  be  tied  ujj  with  a  bandage,  as  'it  is 
apt  to  increase  the  sense  of  heat  and  to  add  to  the  dis'- 
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comfort  of  the  patient.  "When  the  tendon  of  one  eye 
only  has  been  divided,  the  eye  whieh  has  not  been  operated 
on  should  be  covered  with  a  single  turn  of  a  bandage 
immediately  after  the  operation,  so  as  to  compel  the 
patient  to  use  the  squinting  eye,  and  thus  to  keep  it  in  a 
central  position  until  the  divided  tendon  has  acquired  its 
new  insertion.  If  there  is  much  ecchymosis  on  the 
second  or  third  day  after  the  operation,  the  eye  may  be 
frequently  washed  with  a  little  weak  lead  lotion  (F.  52); 
or  if  there  should  be  a  muco-purulent  discharge  a  mild 
astringent  lotion  (F.  48,  50)  may  be  used  three  or  four 
times  daily. 

DIVEHaENT  STRABISMUS  FOLLOWING  THE 
DIVISION  OF  ONE  OR  BOTH  THE  INTERNAL 
RECTI  MUSCLES. — This  result  may  occur  from  the 
division  of  both  internal  recti  when  one  only  was  re- 
quired ;  or  it  may  follow  a  too  free  division  of  the  sub- 
conjunctival fascia;  or  it  may  arise  from  the  tendon 
having  been  divided  at  too  great  a  distance  from  its  in- 
sertion into  the  globe.  In  both  of  the  last-mentioned 
cases  the  muscle  recedes  too  much,  and  takes  its  new  in- 
sertion into  the  globe  so  far  back  that  it  loses  more  of  its 
power  than  is  necessary  for  the  correction  of  the  squint, 
and  consequently  gives  to  the  external  rectus  a  pre- 
dominance which  makes  the  eye  diverge. 

It  is  also  probable  that  the  extreme  divergence  which 
occasionally  follows  the  division  of  one  or  both  of  the  in- 
ternal recti  muscles  may  be  due  to  the  tendon  of  one  or 
both  muscles  not  having  contracted  a  firm  union  to  the 
globe,  but  having  become  united  to  it  through  the  medium 
of  a  thin  fibrous  tissue  which  admits  of  great  stretching. 
In  such  cases  the  internal  recti  lose  power,  and  the  eyes 
gradually  fall  under  the  control  of  the  external  recti, 
which  draw  them  completely  outwards. 

With  this  form  of  strabismus  there  is  nearly  always 
associated  a  sinking  back  of  the  caruncle,  a  delect  which 
gives  an  unsightly  prominence  to  the  globe,  and  favours 
its  eversion. 

Treatment.— If  divergence  follow  shortly  after  an 
operation  for  a  convergent  strabismus,  in  which  the  inter- 
nal recti  of  both  eyes  have  been  divided,  a  subconjunctival 
tenotomy  should  be  performed  on  both  the  external  recti, 
and  this  should  be  done  even  though  the  divergence  be 
slight,  as  when  once  established  the  eversion  will  steadily 
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increase.  ^  If,  however,  the  divergence  is  the  result  of  a 
too  free  division  of  the  internal  rectus  and  adjacent  tissues 
of  one  eye,  then  the  external  rectus  of  that  eye  only  should 
be  divided  ;  and  if  this  fails  to  correct  the  outward  devia- 
tion, the  tendon  of  the  internal  rectus  must  be  brought 
forward  by  an  operation  at  a  subsequent  period.  When- 
ever the  divergence  is  considerable  and  the  power  of  in- 
version hmited,  the  simple  subconjunctival  division  of  the 
external  recti  will  not  restore  the  eyes  to  position,  but  the 
operation  which  was  suggested  by  the  late  Mr.  Critchett 
must  be  performed  on  one  or  both  eyes  according  to  the 
circumstances  of  the  case. 

STEABISMTTS  FOLLOWING  PARALYSIS  OF  THE 
OPPONENT  MUSCLE.— There  are  two  ways  in  which 
this  form  of  strabismus  may  be  caused  : — 

1.  The  paralysed  muscle  may  have  regained  a  certain 
amount  of  power,  but  not  sufficient  to  neutrahze  its  op- 
ponent muscle  ;  a  strabismus  therefore  continues. 

2.  The  persistence  of  the  sqaint  after  the  paralysed 
muscle  has  recovered  its  power  may  be  due  to  a  contrac- 
tion of  the  non-paralysed  muscle  induced  by  the  loss  of 
resistance  of  its  opponent  during  the  period  it  was  para- 
lysed. 

Treatment.— If  the  patient  has  derived  all  the  benefit 
that  can  be  reasonably  anticipated  from  a  long-continued 
constitutional  treatment  and  a  squint  still  remains  suffi- 
cient to  cause  diplopia  or  to  be  unsightly,  the  tendon  of 
the  opponent  to  the  paralysed  muscle  should  be  divided. 
If  this  fail  in  rectifying  the  strabismus  the  insertion  of 
the  paralysed  muscle  should  be  brought  forward  in  the 
manner  described  in  the  next  section. 

CRITCHETT'S  OPERATION  FOR  BRINGING  FOR- 
WARD THE  INSERTION  OF  THE  INTERNAL 
RECTUS  MUSCLE.— The  bds  are  to  be  separated  with 
the  ordinary  spring  speculum  and  the  eye  is  to  be  drawn 
inwards  whilst  the  operator  divides  subconjunctivally 
the  tendon  of  the  external  rectus.  The  division  of  this 
muscle  at  the  commencement  of  the  operation  facilitates 
the  further  proceedings.  A  vertical  cut  is  now  to  be 
made  with  a  pair  of  scissors  through  the  conjunctiva  and 
deep  fascia  in  a  line  corresponding  with  the  inner  margin 
of  the  cornea,  but  at  1^"'  or  2"'  from  it,  and  then  with  a 
few  successive  snips  the  conjunctiva  and  subjacent  fascia 
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are  to  be  separated  from  the  inner  side  of  the  globe  as  far 
back  as  the  inner  caruncle.  In  doing  this,  care  must  be 
taken  to  divide  the  new  insertion  of  the  internal  rectus 
so  that  in  drawing  forwards  the  tissues  which  have  been 
thus  detached  from  the  globe,  the  tendon  of  the  internal 
rectus  will  be  raised  with  them.  A  vertical  slip  of  the 
conjunctiva  and  fascia  is  now  to  be  cut  away,  and  the 
edges  of  the  wound  are  then  to  be  brought  accurately  to- 
gether with  sutures.  To  accomplish  this,  three  stitches 
of  the  finest  silk  will  be  required :  the  centre  one  should 
be  inserted  first ;  it  should  be  passed  through  the  slip  of 
conjunctiva  which  was  left  at  the  edge  of  the  cornea,  and 
through  the  deep  fascia  and  conjunctiva  close  to  the 
caruncle,  so  that  when  fastened,  the  eye  will  be  drawn 
inwards  and  the  caruncle  raised.  The  upper  and  lower 
stitches  are  next  to  be  introduced,  and  the  assistant  then 
gently  inverts  the  eye  whilst  the  threads  are  being  tied. 
When  all  is  completed  the  eye  should  have  a  decided  in- 
ternal strabismus,  as  the  after-result  is  always  consider- 
ably less  than  that  which  is  obtained  at  the  time  of  the 
operation.  For  the  first  twenty-four  hours  after  the 
operation  a  fold  of  linen,  wet  with  cold  water,  should  be 
applied  over  the  closed  Uds,  and  it  may  be  continued  as 
long  as  the  eye  feels  hot  or  painful.  The  stitches  should 
be  removed  about  the  fourth  or  sixth  day  after  the  opera- 
tion. .  , 

Mr.  Tweedy  has  made  a  modification  of  Cntchett's, 
operation  for  bringing  forward  the  internal  rectus  muscle, 
which  possesses  many  advantages.* 

The  following  is  a  summarized  description  of  his  opera- 
tion. 

"  The  operation  consists  of  ten  stages,  as  follows : — 
"  1.  The  lids  being  kept  apart  with  a  speculum,  a  fine 
silk  thread  is  inserted  into  the  conjunctiva  and  episcleral 
tissue,  in  a  line  with  the  horizontal  diameter  of  the  cornea, 
and  aboxit  one-sixteenth  of  an  inch  from  the  inner  margin 
of  the  cornea.  The  ends  of  the  thread  are  left  long  with 
the  needle  attached  (see  Fig.  58).  (The  preliminary  mser- 
tion  of  this  thread  marks,  and  afterwards  indicates,  tlie 
horizontal  meridian  of  the  eyeball,  and  still  later  serves  as 
a  suture  for  the  midde  of  the  rectus  muscle.) 

"  2.  Next,  a  crescentic  incision  is  made  immediately  to 
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the  nasal  side  of  the  thread  and  through  the  conjunctiva 
only. 

"  3.  The  conjunctiva  is  then  gently  detached  from  the 
underlying  capsule  towards  the  caruncle,  but  only  far 
enough  to  expose  the  insertion  of  the  rectus  muscle  ;  not 
to  strip  the  muscle. 

"  4.  A  strabismus  hook  is  then  passed  under  the  muscle. 

"  5.  While  the  hook  is  in  position  fine  silk  threads  are 
attached  to  the  upper  and  lower  borders  of  the  muscle  and 
left  long  (see  Fig.  68). 

Fig.  68. 


■  b.  The  hold  of  the  threads  having  been  tested  by  gentle 
■  traction,  the  muscle  is  divided  on  the  hook.    (The  operator 
IS  now  sure  that  he  has  secured  the  tendon.) 

"  7.  The  muscle  is  then  carefully  raised  by  means  of  the 
:  threads,  and  any  remaining  attachments  of  the  muscle  to 
!  the  globe  completely  divided. 

The  needle  attached  to  the  thread  at  the  inner 
.border  ot  the  cornea  is  passed  through  the  middle  of  the 
divided  muscle  from  within  outwards,  and  in  such  a  wav 
as  to  penetrate  the  muscle  and  its  sheath  and  overlvincr 
conjunctiva.  ° 
"  9.  The  needles  attached  to  the  threads  at  the  upper 
■and  lower  borders  of  the  muscle  are  now  insinuated  into 
the  episcleral  tissue,  and  made  to  emerge  on  the  surface 
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of  tlie  conjunctiva  at  about  one  eiglith  of  an  inch  from  the 
upper  and  lower  margins  of  the  cornea  respectively.  This 
gives  a  broad  and  fan-like  attachment  to  the  muscle. 

"  10.  The  external  rectus  is  now  freely  divided  subcon- 
junctivally,  and  then,  while  an  assistant  rotates  the  eye- 
ball inwards,  the  corresponding  ends  of  the  three  sutures 
are  closely  and  firmly  tied  and  cut  short. 

"  Should  shortening  of  the  internal  rectus  muscle  or 
removal  of  redundant  conjunctiva  be  deemed  necessary,  it 
may  be  done  just  before  the  ninth  stage.  To  ensure  a 
complete  and  permanent  result,  there  should  be  some  con- 
vergence of  the  eye  immediately  after  the  operation,  and 
no  attempt  should  be  made  to  exercise  the  muscle  for  a 
week  afterwards." 

PARALYSIS  AND  SPASM  OF  THE  CILIARY  MUSCLE. 

PARALYSIS  OF  THE  CILIARY  MUSCLE.— This 
aflfection  is  usually  occasioned  by  some  depressing  ill- 
ness, and  especially  fever  and  diphtheria.  It  is  generally 
first  noticed  during  the  convalescence,  when  it  is  dis- 
covered accidentally  by  the  patient.  The  paralysis  varies 
greatly  in  its  extent,  but  it  is  seldom  complete.  It 
mostly  attacks  children,  but  I  have  met  with  it  once 
in  an  adult,  an  account  of  which  case  I  published  in  the 
"Lancet."* 

Paralysis  of  the  ciliary  muscle  may  be  induced  artifi- 
cially by  frequent  instillations  into  the  eye  of  a  strong 
solution  of  atropine  (F.  16). 

Symptoms. — A  loss  of  the  accommodative  power  of 
the  eye  in  proportion  to  the  degree  of  the  i:)aralysis ; 
things  far  off  are  seen  clearl}'-,  but  those  which  are  near 
are  either  very  misty  or  quite  indistinguishable.  _  The 
far  point  of  vision  is  unaltered,  but  the  near  point  is 
carried  to  a  distance  from  the  eye.  With  a  convex  glass 
near  objects  are  again  rendered  distinct ;  the  strength  of 
the  lens  which  an  emmetropic  eye  affected  with  paresis 
requires  for  near  vision  affords  a  fair  estimate  of  the  loss 
of  power  it  has  sustained.  In  a  severe  case  the  patient 
may  be  unable  to  see  distinctly  No.  XVI.  of  Jaeger, 
and  yet  with  proper  convex  glasses  read  with  faciUty 
No.  I. 

The  followiug  account  of  a  child  who  was  under  my 


*  Lancet,  May  11,  18G1. 


SPASM  OP  THE  CILIAEY  MUSCLE.  287 

■  care  suffering  fi-om  paralysis  of  tlie  accommodation  of  the 
eye  is  a  good  example  of  this  disease  :* 

W.  E.,  sat.  eleven,  a  pale,  delicate,  but  bright  and  intelligent 
lad,  was  broiiarht  by  his  father  to  the  hospital  on  account  of  what 
appeared  a  sudden  great  impairment  of  vision  of  both  eyes.  His 
history  was,  that  up  to  a  fortnight  previously  he  had  always  had 
good  sight,  and  could  read  and  write  with  perfect  ease.  Six 

•  weeks  before  coming  to  the  hospital  he  had  a  low  fever,  from 
'  which  he  made  a  fair  i-ecovery,  but  was  much  reduced  by  it.'  One 

day,  shortly  after  his  illness,  he  discovered  on  attempting  to  read 

•  that  he  was  unable  to  do  so,  but  that  lie  could  distinguish  objects 
at  a  distance.    Examined  with  Jaeger's  test  tjiws,  he  could  only 

■read  No.  XVI.  at  fifteen  inches  from  his  eyes,  but  he  could  with 
:  facility  tell  the  hour  of  the  hospital  clock  at  twentj-six  feet.  With 
a  convex  lens  of  24"  focus  he  could  read  at  twelve  inches  No  XII  • 
with  a  lens  of  18"  focus  No.  VIII.  ;  with  one  of  12"  focus  No.  iv"  •' 
Mnd  with  a  <J"  focus  lens  No.  I.  Tliis  boy  was  treated  with  pur- 
.  gatives,  iron,  and  good  diet,  and  perfect  rest  to  the  eyes,  and  within 
.a  month  he  w;is  able  to  read  No.  I.  perfectly  with  either  eye  and 
;  could  see  as  well  as  ever  he  did.  ' 

The  prognosis  is  favourable.  All  the  cases  I  have 
fseen  have  ultimately  recovered. 

Treatment.— Absolute  rest  to  the  eyes  ;  no  convex 
iglasses  should  be  given  to  allow  ths  patient  to  read 
'For  children  the  preparations  of  bark  or  iron  (F.  138 
139,  114,  ]  1.6)  should  be  prescribed,  with  chanee  of  air.' 
lor  adults,  the  mist,  acidi  cum  cinchona  (F,  76)  or  the 
mist,  ferri  perchlor.,  either  with  or  without  small  doses  of 
strychnia  (F.  84,  86). 

As  a  local  application,  the  eyes  may  be  frequentlv 
bathed  with  cold  water,  or  a  cold  douche  may  be  used 
iiwith  the  lids  closed. 

SPASM  OF  THE  CILIARY  MUSCLE  is  a  rare  but 
'.an  occasional  complication  of  hypermetropia,  which  it 
masks  by  rendering  the  eye  temporarily  myopic,  so  that 
distant  vision  is  improved  by  concave  glasses.  It  is 
;usually  induced  from  overstraining  hypermetropic  eyes 
m  repeated  endeavours  to  read  or  do  close  work  without 

•  the  aid  of  proper  convex  glasses.  It  is  productive  of  pain 
ind  a  feeling  of  tension  of  the  eyes  after  using  theni  for 

:ii  short  time  at  near  objects,  as  in  reading,  writing  &c 
This  aftection  may  be  diagnosed  by  the  ophthalmoscope' 
■  when,  m  spite  of  the  apparent  myopia,  the  eye  exhibits  a 
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hypermetropic  refraction.  It  may  also  be  detected  by 
placing  the  eye  completely  under  the  influence  of  atropine, 
so  as  to  paralyse  the  cihary  muscle,  and  then  testing  the 
refraction  with  convex  glasses.  (See  Article  Hypekme- 
TROPIA,  p.  257). 

Spasm  of  the  ciliary  muscle  may  be  caused  artificially 
by  ajjplying  the  Calabar  bean  to  the  eye.  (See  Article 
Calajjah  Bean,  p.  98.) 

Treatment. — Order  the  patient  to  abstain  from  all 
work,  and  use  the  guttaj  atropias  (F.  16)  twice  daily  for 
several  days.  The  eye  may  be  then  tried  with  convex 
glasses,  and  having  ascertained  the  degree  of  hyperme- 
tropia,  suitable  spectacles  maybe  ordered,  but  they  should 
not  be  worn  until  the  eyes  have  had  at  least  five  or  six 
weeks'  complete  rest. 

DIPLOPIA. 

DIPLOPIA,  or  double  vision,  is  produced  by  any  cause 
which  pi'events  the  optic  axes  from  being  directed  jointly 
on  the  same  point,  so  that  the  impressions  cannot  fall  on 
corresponding  parts  of  the  two  retinaj.  Two  objects  are 
seen,  a  true  and  a  false  one,  the  latter  var3nng  in  position 
with  respect  to  the  former  according  to  the  strabismus 
which  is  given  by  the  excess  of  power  in  one  or  more  of 
the  ocular  muscles.  The  existence  of  diplopia  of  course 
implies  that  the  patient  has  binocular  vision. 

There  are  two  forms  of  diplopia,  homonymous  and 
crossed. 

Homonymous  or  Direct  Diplopia  is  met  with  in 
convergent  strabismus,  when  the  rays  from  the  object  fall 
in  one  eye  on  the  retina  internal  to  the  yellow  spot.  The 
false  impression  is  projected  outwards,  and,  if  emanating 
from  the  right  eye,  is  seen  ou  the  right  or  outer  side  of  the 
true  object. 

Crossed  dijjloj^ia  occurs  in  external  or  divergent  strabis- 
mus, when  the  rays  from  the  object  are  bi-ought  to  a  focus 
in  one  eye  on  the  retina  external  to  the  yellow  spot.  The 
false  image  is  projected  inwards  across  the  nose  :  thus, 
if  it  proceed  from  the  right  eye  it  is  seen  on  the  left  of 
the  true  object. 

THE  ACTION  AND  USES  OF  PRISMS. 

The  rays  of  hght  as  they  pass  through  a  prism  are  de- 
flected towards  its  base ;  hence  it  is,  that  if  a  prism  is 
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]  placed  in  front  of  the  eye  with  its  base  towards  the  nose, 
I  the  rays  Ijeing  bent  inwards  will  be  brought  to  a  focus  at 
'  :a  point  internal  to  the  yellow  spot.    The  patient  would 
:now  have  diplopia;  but  in  order  to  unite  the  two  images 
.and  bring  them  on  corresponding  parts  of  the  two  retinas, 
:he  squints  involuntarily  outwards,  and  if  the  prism  is  a 
\w_eak  one,  he  succeeds  in  overcoming  the  displacement. 
The  strabismus  v/hich  is  thus  produced  is  called  a  correc- 
tive squint.    But  if  the  prism  is  strong,  the  patient  is 
unable  in  this  manner  to  correct  tlie  displaced  image, 
and  he  has  diplopia. 

Prisms  will  be  found  useful — • 

1.  To  ascertain  the  presence  of  binocular  vision. 

2.  To  test  the  strength  of  the  muscles  of  the  eye. 

3.  To  wear  as  spectacles  to  correct  diplopia. 

1.  To  Ascertain  the  Presence  of  Binocular 
■'Vision,  that  is,  to  determine  whether  the  patient  uses 
both  eyes  in  looking  at  an  object.    Place  a  prism  of  about 
.12,'^  in  front  of  one  eye  with  its  base  outwards;  if  there 
lis  at  once  a  corrective  inward  squint,  we  may  be  satisfied 

I  '.that  the  patient  enjoys  binocular  vision.     II',  however, 
tthere  is  no  movement  of  the  eye,  and  no  diplopia,  it 
-shows  that  the  patient  does  not  use  that  eye,  but  that 
i  he  is  looking  with  the  other,  and  has  not  therefore  bin- 
ocular vision.    If  now  the  prism  is  placed  before  the 
-eye  which  he  docs  use,  it  will  at  once  move  slightly 
1  inwards,  but  it  will  not  be  a  corrective  squint,  for  the 
I  non-seeing  eye  will  at  the  same  time  go  an  equal  dis- 
ttance  outwards  ;  this  latter,  however,  is  only  an  associated 
imovcment.    This  mode  of  examining  the  eye  is  often  of 
'.great  service  in  detecting  impostors,  who,  for  some  reason 
!  kknown  only  to  themselves,  are  feigning  the  loss  of  sight 
I  cof  one  eye — in  many  cases  for  the  sake  of  compensation 
aafter  injury. 

2.  To  Test  with  Prisms  the  Relative  Strength 
cof  the  Muscles  of  the  Eye.— A  normal  eye  can 
overcome  a  prism  of  from  16°  to  24°  with  its  base  turned 

'  outwards  ;  but  with  its  base  inwards,  only  one  of  from  6° 
tto  8° — that  is  to  say,  by  a  corrective  squint  it  can  so  re- 
adjust the  displaced  image  on  the  retina  that  there  is  no 
diplopia,  but  binocular  vision.  In  order  to  determine  the 
idegree  of  insufficiency  of  power  of  the  internal  recti,  try 
"what  is  the  strongest  prism  with  its  base  turned  outwards 
■  each  eye  is  able  to  overcome.  A  lighted  candle  should  be 
1  placed  seven  or  eight  feet  in  front  of  the  patient,  at  which. 


200 


ACTION  or  PrJSMS. 


be  its  to  ho  directed  to  looL:.  If  lie  is  short-sighted,  suffi- 
ciently powerful  couciive  glasses  should  be  given  to  him  to 
enable  him  to  see  the  light  distinctly.  Prisms  of  increas- 
ing strengths  should  now  be  held  in  succession  with  their 
bases  outwards  before  one  eye,  until  it  is  decided  which 
is  the  strongest  he  can  see  through  without  dii^lopia. 
The  power  of  the  prism  which  he  can  thus  overcome,  com- 
pared with  that  which  a  normal  eye  can  master,  will 
indicate  the  degree  of  insufficiency  of  the  internal  rectus 
of  that  eye.  The  other  eye  must  then  be  tested  in  a 
similar  manner.  It  will  be  thus  sometimes  found  that  the 
strength  of  theiuternal  muscles  has  been  so  reduced,  that 
instead  of  being  able  to  correct  the  displaced  image  pro- 
duced by  a  prism  of  16°  to  24°  as  in  the  normal  eye,  they 
can  only  overcome  one  of  from  4°  to  6°.  Conversely,  the 
strength  of  the  external  recti  may  be  ascertained  by 
testing  the  eyes  with  prisms  with  their  bases  directed 
inwards. 

Another  method  of  measuring  the  strength  of  the 
muscles  of  the  eye  is  as  follows  : — 

A  normal  eye  can  only  overcome  a  prism  of  from  1°  to 
2°  if  the  base  be  turned  either  upwards  or  downwnrds. 
Place,  therefore,  in  front  of  the  eye  a  prism  of  a  higher 
degree,  and  diplopia  will  be  produced;  the  false  object 
will  be  projected  either  directly  above  or  below  the  true 
one.    If  the  prism  be  held  with  its  base  upwards,  the  false 
image  will  appear  below  ;  and  if  the  base  be  placed  down- 
wards, the  wrong  impression  will  show  itself  above  the 
true  one,  but  they  will  both  appear  in  the  same  line.  This, 
however,  is  on  the  supposition  that  the  estei'nal  and  in- 
tei'ual  recti  of  the  two  eyes  exactlj'  balance  each  other. 
IftJicy  do  not,  the  false  object  will  not  only  appear  either 
above  or  below  the  true  one,  but  it  will  be  cast  either  to 
its  outer  or  inner  side,  according  to  the  ijredominauce  of 
power  of  the  external  or  internal  recti,  and  the  diplopia 
will  be  then  either  crossed  or  homonymous.    A  shp  of 
red  glass  placed  in  front  of  one  of  the  eyes  will  at  once 
determine  the  form  of  the  diplopia,  hy  giving  a  coloured 
tint  to  one  of  the  objects,  and  thus  indicating  which  of 
the  two  is  the  false  impression.    The  extent  of  the  in- 
sufficiency may  then   be  ascertained  by  tr3'ing  what 
prism,  placed  in  front  of  the  one  with  its  base  upwards, 
will  restore  the  true  and  false  images  to  a  direct  line  one 
above  the  other.  Of  course,  if  the  diplopia  is  found  ci'ossed, 
,the  prisms  must  be  tried  before  the  eye  witli  their  bases 
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turucd  inwards ;  and  if  liomonymous,  with  their  bases 
placed  outwai-ds.  If  tlie  diplopia  is  crossed  it  indicates 
an  excess  of  power  in  the  external  recti,  and  consequently 
an  insufficiency  of  the  internal  muscles ;  and  the  reverse 
if  the  diplopia  is  homonymous. 

3.  To  Wear  as  Spectacles  to  Correct  Diplopia. 
—In  cases  of  paralytic  strabismus, prisms  are  often  of  great 
service,  and  especially  during  the  progress  of  recovery  from 
Jjalsy  of  the  sixth,  or  partial  paralysis  of  the  third  nerve,  in 
which  the  internal  rectus  is  the  only  muscle,  or  the  one 
principally  affected,  and  where  from  special  reasons  the 
patient  objects  to  keep  the  eye  covered  to  avoid  the 
diplopia.  The  sjoectacles  should  be  fui-nished  with  a  piece 
of  plain  plate  glass  for  the  sound  eye,  and  with  a  rightly 
adjusted  prism  for  the  paralytic  one.  Whilst  using  the 
prism,  the  patient  should  be  kept  under  observation, 
as,  if  the  case  is  progressing  to  a  favourable  termination, 
the  prism  will  require  to  be  frequently  changed  for 
anoM^her  of  a  lower  degree  as  the  paralysed  muscle 
gradually  regains  power,  iintil  at  last  its  use  may  be 
abandoned. 

PARALYTIC  AFFECTIOXS  OP  THE  MUSCLES  OF  THE  EYE. 

The  subject  of  paralysis  of  the  separate  nerves  which 
supply  the  muscles  of  the  eye  is  involved  in  considerable 
obscurity,  as  although  in  many  cases  the  diagnosis  of  the 
paralysis  is  clear,  yet  in  a  vast  number  it  is  difficult  to 
assign  any  satisfactory  explanation  for  the  sudden  or 
gradual  loss  of  power  in  the  structures  supplied  by  one 
particular  nerve.  Either  the  third,  fourth,  or  sixth  nerve 
may  become  paralysed,  without  their  being  evidence  of 
disease  in  any  other  portion  of  the  nervous  system.  The 
loss  of  power  may  be  sudden,  or  it  may  be  gradual,  the 
paralytic  symj^toms  increasing  daily  until  they  have 
reached  a  certain  point,  at  which,  for  a  time,  they  usually 
remain  stationary.  After  a  variable  interval,  the  nerve 
as  a  rulcj  begins  to  recover  its  tone,  and  the  parts  sup- 
plied by  it  ultimately  resume  their  normal  action. 

The  immediate  result  of  paralysis  of  one  of  these  nerves 
is  a  strabismus,  caused  by  a  loss  of  the  balance  between 
the  muscles  of  the  affected  eye.  This  is  termed  a  para- 
lytic strabismus,  to  distinguish  it  from  those  forms  of 
squint  which  are  due  to  some  anomaly  in  the  refraction 
of  the  eye.    The  iiaralytic  sitrabismus   lias  this  cha- 

u  2 
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racteristic,  that,  whereas  in  the  concomitant  sqtiiiit  the 
Ijrimary  and  secondary  deviations  are  equal,  in  the  para- 
lytic the  secondary  is  greater  than  the  primary.  This  is 
easily  seen  by  making  the  following  examination : — If  the 
sound  eye  be  covered  with  the  hand,  and  the  patient  be 
directed  to  look  at  a  given  point,  the  primary  deviation 
or  movement  of  the  paralysed  eye  will  be  far  less  than 
the  associated  or  secondary  movement  of  the  sound  one. 

If  the  patient  be  directed  to  cover  the  sound  eye  with 
the  hand  and  then  to  walk  across  the  room,  he  will  suffer 
more  or  less  from  vertigo,  and  frequently  to  such  an 
extent  as  to  cause  him  to  stagger  in  his  gait  like  a 
drunken  man.  This  inability  to  co-ordinate  the  action  of 
the  muscles  under  the  direction  of  the  paralysed  eye  is 
most  marked  when  the  palsy  of  the  nerve  is  complete. 
In  cases  of  diplopia  from  commencing  paralysis  of  an 
ocular  nerve  when  there  is  a  difficulty  in  deciding  which 
is  the  affected  eye,  a  rapid  and  correct  diagnosis  may  be 
often  made  by  telling  the  patient  to  walk  a  short  distance 
with  his  hand  jDlaced  first  over  one  eye,  and  then  over  the 
other.  The  affected  eye  is  the  one  which  when  the  other 
is  closed,  induces  vertigo. 

Paralysis  of  one  or  more  of  the  ocular  nerves  may  be 
caused  by — 

a.  Intra-cranial  disease. 

13.  Intra-orbital  disease. 

y.  Blood-poisoning,  such,  as'  syphilis,  rheumatism,  and 

gout. 
S.  Eeflex  irritation. 

n.  Prom  Intra- cranial  Disease.— When  paralysis 
of  the  ocular  muscles  proceeds  from  disease  of  the  brain, 
it  is  seldom  confined  to  the  structures  supplied  by  one 
particular  nerve  ;  or  if  during  the  early  symptoms  only 
one  nerve  is  involved,  there  are  usually  other  mdications 
of  cerebral  mischief.  The  patient  totters  or  trips  in 
walking,  or  has  pain  or  giddiness  in  the  head;  or,  per- 
haps, has  some  loss  of  power  in  the  muscles  of  ex- 
pression, or  a  diminution  of  sensibility  in  the  skm  of 
the  face. 

p.  From  Intra-orbital  Disease.— Pressure  u])on 
any  of  the  ocular  nerves  in  their  course  along  the  orbit 
to  the  eye  will  cause  a  partial  or  complete  paralysis  of 
their  functions.  This  may  be  induced  by  a  tumour  within 
the  orbit,  or  by  an  orbital  node,  or  by  some  inflammatory 
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or  specific  exudation  either  around  tlae  nerve  or  witliin 
its  sheath. 

y.  From  Blood-poisoning.  —  To  either  syphilis, 
rheumatism,  or  gout  many  of  the  cases  of  paralysis  of 
one  of  the  motor  nerves  of  the  eye  are  to  be  attributed. 
A  thickening  of  the  fibrous  sheath  of  dura  mater, 
through  which  the  nerve  runs  in  its  passage  to  the  orbit, 
or  some  inflammatory  exudation  peculiar  to  the  affection 
from  which  the  patient  suffers,  may  compress  the  nerve 
and  paralyse  its  functions.  We  have  illustrations  of 
analogous  forms  of  local  palsy  in  the  jjaralysis  of  the 
muscles  of  the  face,  from  palsy  of  the  portio  dura  of  the 
seventh  nerve,  and  in  facial  anresthesia  from  joalsy  of  the 
fifth.  Both  of  these  examples  may  nndoubtedly  be  due 
to  a  pressure  on  the  nerves,  either  from  an  inflammatory 
thickening  of  neighbouring  structures,  or  from  some 
morbid  deposit  dependent  on  a  blood  poison. 

S.  Prom  Reflex  Irritation. — It  is  always  difficult 
to  obtain  direct  evidence  to  prove  that  the  functional  dis- 
turbance of  a  nerve  is  dependent  on  distant  irritation. 
I  think,  however,  that  there  can  be  no  doubt  but  that 
many  of  the  forms  of  local  paralysis  which  are  met  with 
both  in  the  child  and  the  adult  are  due  to  this  cause,  and 
that  frequently  the  palsy  of  an  ocular  nerve  may  also 
arise  from  it.  The  most  striking  illustrations  of  tliis 
class  of  disease  are  to  be  found  in  the  cases  of  infantile 
paralysis,  where  a  single  muscle,  as  the  tibialis  anticus,  or 
the  long  exteusor  of  the  toes,  or  a  group  of  muscles,  as 
the  flexors  or  the  extensors  of  the  leg,  become  suddenly 
deprived  of  power.  Mr.  William  Adams,  in  Ri3eaking  of 
infantile  i:)aralysig,  says,  "  It  is  freqiieutly  neither  jDre- 
ceded  nor  accompanied  by  any  cerebral  symptoms,  and, 
even  when  such  symptoms  show  themselves,  they  are 
generally  of  a  transient  character;"  and  further  on  he 
remarks,  "  This  form  of  paralysis  generally  takes  place 
during  the  period  of  first  dentition,  and  would  seem  to  bo 
connected  with  the  irritation  attending  this  process  ;" 
and,  "that  a  marked  characteristic  of  this  affection  is  a 
tendency  to  spontaneous  cure."* 

On  inquiring  into  the  history  of  many  of  the  cases  of 
palsy  of  an  ocular  nerve,  no  symptoms  of  syphilis,  rheu- 
matism, or  gout  are  to  be  detected,  and  there  are  no 
evidences  of  brain  disease  or  mischief  within  the  orbit, 

*  Club  Foot,  l.y  William  Adaiiis,  pp.  'jl,  G2. 
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A  further  investigation,  however,  will  frequently  discover 
as  tlie  cause  of  the  palsy,  some  eccentric  irritation  in  a 
disorder  of  the  liver,  stomach,  or  some  other  portion  of 
the  intestinal  canal. 

The  analogy  between  infantile  pai'alysis  and  some  of 
the  cases  of  j^alsy  of  the  ocular  muscles  at  once  becomes 
manifest.  In  both,  cerebral  symptoms  may  be  wanting 
or  may  have  been  only  transient;  in  both,  remote  irrita- 
tion may  be  the  exciting  cause  of  the  palsy  ;  in  children 
it  is  usually  dentition,  and  in  adults  derangement  of  the 
abdominal  viscera :  and,  lastly,  in  both  we  have  the  same 
tendency  to  spontaneous  cure.  The  nerve  which  is,  I  be- 
lieve, the  most  frequently  affected  from  reflex  irritation  is 
the  sixth. 

Before  describing  the  symptoms  which  indicate  para- 
lysis of  one  or  more  of  the  muscles  of  the  eye,  I  will  first 
briefly  refer  to  the  anatomy  and  functions  of  each  of  the 
motor  ocular  nerves. 

THE  THIRD  NERVE — motor  oculi — is  the  largest  of 
the  three  motor  nerves  which  supply  the  muscles  of  the 
ej^e.  In  its  course  along  the  outer  wall  of  the  cavernous 
sinus  it  divides  into  two  branches,  a  superior  and  an 
inferior,  which  enter  the  orbit  through  the  sphenoidal 
fissure,  passing  between  the  two  heads  of  the  external 
rectus. 

a.  The  superior  division  supiDlies 

The  levator  palpebraj. 

The  superior  rectus. 
/3.  The  inferior  division  supplies 

The  internal  rectus. 

The  inferior  rectus. 

The  inferior  oblique,  and  a  branch  to  the 
lenticular  ganglion  (its  short  root). 
In  addition  to  the  above-named,  the  third  nerve  through 
its  branch  to  the  lenticular  ganglion  supplies,  under  the 
name  of  the  ciliary  nerves,  the  muscular  structures  within 
the  eye,  the  ciliary  muscle  aud  sphincter  pupilla)  of  the 
iris. 

In  the  outer  wall  of  the  cavernous  sinus  the  third  nerve 
communicates  with  the  ophthalmic  division  of  the  fiftli, 
and  with  the  cavernous  plexus  of  the  sympathetic. 

The  functions  of  the  third  nerve  are:  to  preside  over 
the  action  of  the  muscles  to  which  it  sends  branches, 
and  under  the  influence  of  light  upon  the  retina  to  effect 


PARALYSIS  OF  TIIIHD  NEEYE. 


295 


the  contraction  of  the  pupil.  "  The  motor  action  of  the 
third  nerve  may  therefore  be  excited  through  the_  optic 
nerve.  There  can  be  no  doubt  indeed,  that  this  is  the 
ordinary  method  by  which  contraction  of  the_  pupil  is 
produced  during  life  ;  the  stimulus  of  light  falling  upon 
the  retina  excites  the  optic  nerve,  and  through  it  that 
portion  of  the  brain  in  which  the  third  nerve  is  im- 
planted."* 

Paralysis  of  the  third,  nerve  may  be  either  com- 
plete or  partial. 

When  the  paralysis  is  completo,  there  is  an  absolute  loss 
of  power  in  all  the  structures  of  the  eye  supplied  by  the 
third  nerve.  The  levator  palpebras  being  paralysed,  the 
upper  lid  droops  over  the  eye  and  cannot  be  raised  by  the 
patient.  The  superior,  inferior,  and  internal  recti,  and 
the  inferior  oblique  muscles,  have  ceased  to  exercise  any 
contj-ol  over  the  movements  of  the  globe,  and  the  eye  is 
under  the  dominion  of  the  external  rectus  and  the  superior 
oblique,  which,  acting  together,  draw  the  globe  outwards 
and  slightly  downwards.  A  strong  divergent  strabismus 
is  thus  given  to  the  eye,  and  the  patient  has  crossed 
diplopia,  the  false  object  appearing  across  the  nose  on 
the  other  side  of  the  true  one  (see  Crossed  DiPLoriA, 
page  288).  But  in  addition  to  this,  the  pupil  is  widely 
dilated,  and  from  paralysis  of  the  ciliary  muscle  the 
accommodation  is  destroyed.  From  the  complete  relaxa- 
tion of  so  many  of  the  ocular  muscles  there  is  generally  a 
slight  protrusion  of  the  globe.  If  the  patient  be  directed 
to  close  the  sound  eye,  he  will  generally  walk  with  an  un- 
steady gait,  and  miss  the  objects  he  endeavours  to  seize. 
Such  are  the  symptoms  of  a  complete  paralysis  of  the 
third  nerve ;  but  it  is  seldom,  except  in  cases  of  cerebral 
disease,  or  of  tumours  in  the  orbit,  that  all  the  branches 
of  the  nerve  are  thus  affected. 

Partial  paralysis  of  the  third  nerve  may  exist  in 
two  forms. 

a.  There  may  be  a  diminution  rather  than  an  absolute 
loss  of  power  in  all  the  structures  which  the  nerve 
supplies,  and  the  patient  then  exhibits  the  symptoms 
already  described,  but  in  a  modified  degree.  The  ptosis 
is  only  partial ;  the  pupil  is  dilated,  but  not  to  its  utmost, 


«  Todd  and  r.owiuau"s  I'livsiological  Anatomy,  1st  edit,  vol  ii. 
p.  10.3. 
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and  the  accommodative  power  of  the  eye  is  diminished  • 
there  is  a  divergent  strabismus  with  crossed  diplopia,  but 
it  is  not  extreme,  and  with  an  extraordinary  effort  the 
patient  can  draw  the  eye  either  slightly  inwards,  upwards, 
or  downwards.  ' 

^.  In  many  cases,  however,  of  partial  paralysis  of  the 
third  nerve,  some  of  its  filaments  only  are  affected.  The 
loss  of  power  may  be  confined  to  one  or  more  of  the  recti 
muscles,  any  one  of  which  may  be  separately  paralysed ; 
but  the  palsy  is  seldom  if  ever  limited  to  the  inferior 
oblique.  The  muscle  which  is  the  most  frequently  in- 
volved is  the  internal  rectus  ;  it  is  rare  for  the  superior  or 
inferior  rectus  to  be  paralysed  whilst  the  internal  muscle 
remains  intact.  The  pupil  is  generally  more  or  less 
dilated,  but  I  have  seen  it  in  exceptional  cases  of  its 
normal  size ;  the  levator  palpebras  frequently  retains  its 
influence  over  the  ujDper  lid,  even  when  one  or  more  of  the 
muscles  of  the  eye  are  paralysed..  There  is  always  some 
diplopia,  the  false  object  varying  in  position  with  respect 
to  the  true  one,  in  accordance  with  the  muscle  or  muscles 
which  have  lost  their  power  ;  thus — 

In  paralysis  of  the  internal  rectus,  there  is  a  diver- 
gent strabismus,  but  the  ej^e  can  be  turned  upwards  or 
downwards.  The  diplopia  is  crossed,  and  the  false  object 
is  on  a  level  with  the  true  one. 

In  paralysis  of  the  superior  rectus,  the  eye  is  dis- 
placed downwards  and  outwards  by  the  combined  action 
of  the  inferior  and  external  recti  and  superior  oblique 
muscles,  whenever  an  attemj^t  is  made  to  look  up.  The 
diplopia  is  crossed,  and  the  false  object  is  above  the  level 
of  the  ti'ue  one. 

In  paralysis  of  the  inferior  rectus,  the  eye  deviates 
upwards  and  outwards  by  the  combined  action  of  tlie 
superior  and  external  recti  and  the  inferior  oblique 
muscles,  when  an  effort  is  made  to  look  down.  The 
diplopia  is  crossed,  and  the  false  object  is  projected  below 
the  level  of  the  true  one. 

THE  FOURTH  NERVE— ^/iG  irochlcav— the  smallest 
of  the  cerebral  nerves,  ]jasscs  along  the  outer  wall  of  the 
cavernous  sinus,  and  enters  the  orbit  by  the  sphenoidal 
fissure.  It  then  mounts  above  the  other  nerves,  and 
running  close  to  the  periosteum  of  the  roof  of  the  orbit, 
it  applies  itself  to  the  orbital  surface  of  the  sujierior 
oblique  muscle.  As  it  traverses  the  wall  of  the  cavernous 
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siuus,  it  communicates  with  the  sympathetic  through 
filaments  from  the  carotid  plexus,  and  as  it  enters  the 
orbit,  it  occasionally  gives  a  branch  to  the  lachrymal 
nerve.  The  function  of  the  fourth  nerve  is  entirely 
motor. 

In  paralysis  of  the  fourth  nerve,  the  early  sym- 
ptoms are  often  obscure  and  easily  overlooked  ;  but  when 
the  palsy  is  complete,  they  are  usually  sufficiently  marked 
to  be  diagnosed  by  a  careful  examination  of  the  eye.  It 
should  be  remembered  that  the  function  of  the  superior 
oblique  in  health  is  to  roll  the  eye  downwards  and  out- 
wards, and,  that,  therefore,  no  defect  of  sight  arising  from 
a  want  of  power  in  this  muscle  will  be  noticed  by  the 
patient  so  long  as  his  eyes  are  fixed  on  objects  above  the 
horizontal  mesial  line. 

Paralysis  of  the  superior  oblique  is  occasionally  con- 
genital, _  and  frequently  in  such  cases  the  patient  will 
instinctively  incline  his  head  to  the  opposite  side  to 
enable  him  to  get  single  vision  with  the  two  eyes.    In  a 
:  few  instances  it  is  probable  that  this  constant  habit  of 
1  holding  the  head  on  one  side,  to  correct  the  diplopia 
'.caused  by  congenital  palsy  of  the  fourth  nerve  has  been 
:the  cause  of  wr3'-neck. 

The   symptoms  which  characterize  palsy  of  this 
muscle  arc,  that  whenever  a,u  attempt  is  made  to  look 
downwards  the  afiected  eye  is  drawn  slightly  upwards  and 
inwards,  and  the  patient  has  homonymous  diplopia,  the 
; false  object  appearing  to  the  outer  side  and  below  the 
1  level  of  the  true  one,  and  slanting  towards  it.  The 
; interval  betv/een  the  true  and  false  impressions,  both  in 
'.latitude  and  elevation,  are  increased  as  the  globe  is  verti- 
:cally  depressed. 

THE  SIXTH  NERVE -a?yJHfc/js— crosses  the  caver- 
mous  sinus,  lying  close  against  the  outer  side  of  the  iu- 
•ternal  carotid  artery.  It  enters  the  orbit  through  the 
sphenoidal  fissure,  passing  between  the  two  headsof  the 
external  rectus  to  the  ocular  surface  of  which  muscle  it 
is  distril)iited.  In  its  passage  through  the  cavernous 
sinus  it  receives  sympathetic  filaments'  from  the  carotid 
[dexus  and  a  branch  from  Meckel's  ganglion.  The  func- 
Lion  of  the  sixth  nerve  is  entirely  motor. 

In  paralysis  of  the  sixth  nerve  there  is  a  marked 
nternal  strabismus;  the  eye,  when  the  palsy  is  complete 
■annot  be  drawn  outwards  beyond  the  mesial  line  of  the' 
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orbit,  but  it  can  be  turned  freely  in  all  other  directions. 
There  is  homonymous  diplopia,  the  false  image  being 
projected  to  the  outer  side  of  the  true  one.  If,  with  the 
sound  eye  closed,  the  patient  endeavours  to  seize  an 
object,  he  misses  his  aim,  the  hand  passing  to  its  outer 
side.  In  walking  he  generally  turns  his  head  rather 
towards  the  side  opposite  to  that  of  the  affected  eye,  so 
us  to  avoid  the  diplopia  by  not  looking  outwards. 

All  the  ocular  muscles  may  be  paralysed  from  cerebral 
disease,  or  from  tumours  of  the  orbit ;  the  eye  is  then 
rendered  prominent  and  stationary  in  the  centre  of  the 
orbit. 

The  prognosis  of  the  paralytic  affections  of  the 
muscles  of  the  eye  is  determined  by  the  following  con- 
siderations : — 

a.  The  Cause  of  the  Paralysis.— When  the  loss 
of  i30wer  proceeds  from  some  syphilitic,  rheumatic,  or 
gouty  disease,  or  from  some  reflex  irritation,  the  prospect 
of  recovery  under  suitable  remedies  is  favourable.  When, 
however,  the  paralysis  arises  from  intra-cranial  mischief, 
and  is  associated  with  other  cerebral  symptoms,  the 
prognosis  is  bad. 

/3.  The  Extent  of  the  Paralysis,  whether  it  is 
partial  or  complete,  or  confined  to  the  muscles  supplied 
by  one  nerve,  is  an  important  point  to  decide.  The 
prognosis  is  always  most  favourable  when  the  paralysis 
is  partial  and  limited  to  one  ocular  nerve,  and  when 
there  are  no  other  symptoms  of  disease  of  the  nervous 
system. 

y.  The  Length  of  Time  the  Paralysis  has 
Lasted. — If  the  loss  of  power  has  been  persistent,  and 
no  improvement  has  taken  place  in  spite  of  judicious 
treatment,  the  prognosis  is  unfavourable.  There  are, 
however,  many  cases  in  which  recovery  progresses  to  a 
certain  point,  and  then  ceases ;  the  paralysed  muscle  does 
not  completely  regain  its  former  tone,  and  a  slight  stra- 
bismiis  with  diplopia  remains.  For  such  patients  much 
may  be  done  by  local  treatment. 

Treatment. — If  the  paralysis  is  due  to  syphilis, 
rheumatism,  or  gout,  the  patient  must  be  treated  constitu- 
tionall}^  with  the  medicines  suited  to  these  special  diseases. 
In  most  cases  benefit  is  gained  from'small  and  repeated 
doses  of  the  iodide,  or  the  iodide  and  bromide  of  potassium 
(P.  91.  97),  or  of  the  iodide  of  potassium  combined  with 
iron  (F.  92).    The  bowels  should  be  freely  opened  hy  a 
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■purgative,  aucT  counter- irritation  may  be  used  beliind  the 
ear,  either  by  rubbing  in  a  stimulating  liniment,  or  by 
;;applying   a   small    blister.     In  syphilitic   cases,  pil. 
diydrarg.  subchloridi   comp.  gr.  5  may  be  given  every 
lOther  night  for  a  short  time,  or  a  little  of  the  unguent. 
':hydi-ai-g.  may  be  rubbed  night  and  morning  into  the 
:temi3le  of  the  affected  eye.    Where  reflex  irritation  may 
be  reasonably  expected  to  be  the  cause  of  the  paralysis,  as 
in  certain  cases  of  palsy  of  the  sixth  nerve,  the  source  of 
the  mischief  must  be  sought  for  in  some  functional 
derangement  of  abdominal  viscera.    The  important  con- 
nection between  the  sixth  ]ierve  and  the  sympathetic  is, 
!1  think,  ciuite  sufficient  to  account  for  its  being  prejudi- 
cially influenced  by  visceral  irritation. 

To  relieve  the  diplopia,  which  is  so  distressing  to  the 
patient,  the  affected  eye  should  be  excluded,  either  by 
being  covered  with  a  bandage,  or  by  the  use  of  a  pair  of 
-spectacles  with  large  curved  glasses,  one  of  which  has 
'been  completely  darkened.    In  certain  cases,  prisms  are 
•  of  the  greatest  service  in  uniting  the  double  images,  but 
iifc  must  be  remembered  in  using  them,  that  they  will  have 
■-to  be  repeatedly  changed,  as  the  palsied  muscle  regains 
its  power.    For  the  internal  strabismus,  from  paralysis 
of  the  external  rectus,  the  prism  must  be  placed  with  its 
base  ontwurds  ;  and  for  the  external  strabismus,  from 
paralysis  of  the  internal  rectus,  the  prism  must  be  used 
i  with  its  base  inwards. 

When  the  paralysis  is  probably  dependent  on  a  local 
affection  of  the  nerve,  as  from  some  rheumatic  or  gouty 
effusion,  Faradization  is  often  of  the  greatest  service,  but 
.  it  should  not  be  recommended  if  there  is  any  reason  to 
:  suspect  cerebral  disease. 

Under  one  or  other  of  the  methods  of  treatment  I  have 
described,  the  majority  of  the  cases  of  palsy  of  one  of  the 
ocular  nerves  will  steadily  progress  to  complete  recovery. 
There  are,  however,  occasionally  instances  when  the 
:  remedies  fail,  and  the  muscle  having  regained  a  certain 
amount  of  power  ceases  to  improve.  Whea  this  happens 
and  the  strabismus  and  diplopia  have  continued  stationary 
f(n-  some  months,  an  operation  may  be  performed  with 
advantage,  to  restore  the  balance  of  power  between  the 
muscles.  If  the  paralytic  strabismus  be  divergent,  the 
external  rectus  may  be  divided  ;  and  should  this  fail,  the 
internal  rectus  may  be  brought  forward,  as  recommended 
in  the  Article  Stkawsmus,  page  28:'..    If,  however,  the 
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reruainiug  strabismus  be  convergent,  the  internal  rectus 
may  be  divided. 

INVOLTTNTARY  OSCILLATIONS  OF  THE  GLOBES 

— Nystagmus— usvLsllj  indicate  an  unsound  state  of  the 
nervous  system  of  the  eye.  They  are  frequently  asso- 
ciated with  congenital  cataract,  and  with  defective  vision 
produced  from  any  cause  in  early  childhood;  they  are 
also  often  met  witli_  in  albinos.  These  rapid  movements 
of  the  eyes  are  quite  beyond  the  patient's  control  and 
continue  without  his  knowledge.  The  oscillations  are 
nearly  always  horizontal,  but  I  have  seen  cases  in  which 
they  were  both  vertical  and  rotatory,  and  I  have  had  one 
patient  in  whom  the  oscillations  were  rotatory  only,  the 
movements  being  caused  by  the  alternate  contractions  of 
the  superior  and  inferior  oblique  muscles.  Occasionally 
one  eye  only  is  affected  with  nystagmus,  and  then  it  is 
generally  horizontal,  but  in  one  case  in  a  boy  under  my 
care,  the  one  eye  affected  had  vertical  nystagmus.  Not- 
withstanding the  incessant  oscillations  of  the  globes,  the 
power  to  move  the  eyes  together  in  all  directions  is  un- 
affected. The  division  of  the  ocular  muscles  afibrds  no 
relief  to  the  constant  oscillatory  motions.  In  one  patient, 
from  whom  I  had  occasion  to  remove  a  shrunken  globe 
which  oscillated  in  concert  with  its  fellow,  the  muscles 
continued  their  alternating  action,  and  jerked  the  con- 
junctiva to  which  their  cut  ends  had  become  attached,  in 
unison  with  the  movements  of  the  remaining  eye. 

Miners'  Nystagmus. — Dr.  Oglesby,  of  Leeds,  has 
drawn  attention  to  a  horizontal  nystagmus  which  occurs 
amongst  the  miners  in  coal  pits.  He  says  :— "  Of  the 
many  cases  I  have  now  seen,  I  have  never  met  with  any 
patient  who  described  the  origin  of  the  affection  differently 
from  his  fellows.  The  statement  they  make  is  somewhat 
as  follows  : — '  I  enjoy  excellent  health,  and  have  never, 
until  the  commencement  of  the  present  seizure,  suffered 
from  any  affection  of  the  eyes.  One  morning  after  enter- 
ing the  pit,  and  stooping  in  the  usual  manner  to  get  coal, 
my  lamp  being  placed  a  few  feet  away,  I  was  startled  to 
find  that  the  light  was  rapidly  moving  to  and  fro,  and 
believing  that  something  must  be  very  wrong,  I  at 
once  assumed  the  erect  posture,  when  I  was  surjirised 
to  find  the  light  from  my  lamp  quite  stationary.  Think- 
ing that  I  must  be  mistaken  in  the  belief  that  my  lamp 
was  moving,  I  bent  again  to  work,  and  again  found  my 
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!lamp  moving  quickly  from  side  to  side;  since  then 
■-this  S3'mptom  has  always  occurred  when  my  head  and 
meek  are  bent  when  at  work,  and  it  has  become  so  much 
\worse  with  each  day's  work  that  now  I  cannot  manage  to 
.get  coal  with  safety,  and  have  left  the  pit.'  " 

Dr.  Oglesby  states  that  "  The  disease  is  not  preceded 
by  premonitory  symptoms,  is  very  constant  ever  after- 
wards, is  never  amenable  to  treatment,  as  a  rule  occurs 
only  in  adults,  and  never  except  in  a  miner."* 

Dr.  Oglesljy  adds,  however,  as  a  postscript  to  his  paper, 
'.that  he  has  had  a  case  in  which  the  nystagmus  has 
entirely   disappeared    under    a   six   weeks'   course  of 
■strychnia — a  di'ug  which  he  had  often  prescribed  before 
'■without  benefit. 

Dr.  Hudson,  of  Redruth,  states  :— "  I'hat  although  ho 
had  had  a  very  large  experience  of  Cornish  miners,  he 
ihad  never  met  with  miners' nystagmus  except  in  men 
who  had  acquired  it  whilst  working  in  coal  mines  in  the 
:north."t 

The  miners'  nystagmus  is  probably  due  to  the  excessive 
^ strain  of  the  eyes  to  see  the  work  at  which  they  are 
(engaged  in  a  dim  light. 

Voluntary  Nystagmus,  or  the  power  of  inducing 
■nystagmus  at  will,  is  rare.  In  the  Royal  London 
Ophthalmic  Hospital  Reports,  vol.  x.,  p.  203,  I  reported 
■the  two  following  cases,  and  I  have  since  heard  of 
'  others. 

Case  I.  —  A  geutlemau,  after  lie  bad  consulted  mc  about  liim.self, 
•  told  nie  that  he  possessed  the  power  of  shaking  both  his  eyes,  and 
■  that  ho  had  been  able  all  his  life  to  shake  them  at  vnll.    At  my  re- 
quest he  gave  me  a  perfonnance.    Firgt,  making  both  his  eyes 
■Hteady,   he   then    set  both  into  rapid  lateral  motion,  so  rapid 
that  the  outline  of  the  corneKs  was  completely  lost  to  view.  The 
movements  were  really  an  exaggeration  of  what  is  scou  in  horizontal 
nystagmus,  but  they  were  so  rapid  that  the  margins  of  the  cornea) 
could  not  bo  defined. 

Case  II. — A  former  honao  surgeon  in  the  Royal  London 
Ophthalmic  Hospital  possessed  the  po\ver  of  voluntary  nystagmus, 
but  the  lateral  movements  of  his  eyes  were  not  nearly  so  rapid  as 
in  the  case  above  related.  Before  setting  his  eyes  in  lateral  motion, 
he  had  to  converge  them  sufficiently  to  squint,  and  then  he  could 
simulate  horizontal  nystagmus.  The  movements  were  completely 
,  under  his  control,  and  conld  bo  started  and  arrested  iustantcr. 


•  Transactions  of  Ophthalmological  Society,  vol.  ii.  p.  2'13, 
t  Ilji'l.  vol.  ii.  p.  250. 
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Treatment. — The  only  treatment  which  is  likely  to 
diminish  the  frcqueacy  of  the  oscillations  is  to  improve, 
if  possible,  the  sight,  and  this  is  one  of  the  strongest 
I'easons  in  favour  of  an  early  operation  for  congenital 
cataract  in  those  cases  where  the  opacity  of  the  lens  is 
sufficient  to  pi"event  the  child  discerning  objects.  When 
the  cataract  is  thus  complete,  even  though  there  may  be 
no  oscillatory  movements,  they  may  after  a  time  be 
acquired,  and  the  good  effects  of  a  future  operation  will 
be  then  diminished. 


CHAPTER  Vlir. 
SPECIAL  IJfJUEIES  OF  THE  EYE, 
FOEEIGX  BODIES  AVITHIN  THE  EYE. 

THE  LODGMENT  OF  A  FOREiaN  BODY  WITHIN 

THE  BYE  is  one  of  the  most  serious  injuries  which  can 
happen  to  that  organ,  and  the  importance  of  ascertaining 
correctly,  as  soon  as  possible  after  the  infliction  of  an 
injui-y,  whether  there  is  a  foreign  body  within  it,  cannot 
be  over-estimated.  The  prognosis  of  the  case  rests 
entirely  on  the  elucidation  of  this  one  point. 

Every  jjenetrating  wound  of  the  globe  should  be 
specially  examined  with  reference  to  the  possibility  of 
there  being  a  foreign  body  within  the  eye. 

The  dangers  of  a  foreign  body  within  the  eye  arc— 

1.  The  risk  of  the  eye  being  completely  destroyed  by 
the  inflammation  which  its  presence  may  excite. 

2.  If  the  eye  has  been  destroyed  by  the  inflammatory 
action  which  the  foreign  body  has  induced,  the  stump,  or 


attacks  of  inflammation  so  long  as  the  foreign  bodj'  con- 
tinues embedded  in  it;  and  with  each  attack  there  will  be 
an  increased  danger  of  the  other  eye  becoming  affected 
with  .sympathetic  ophthalmia.  _ 

All  the  evidence  we  can  collect  may  be  in  favour  ot 
there  being  a  foreign  body  within  the  eye ;  yet  if  we  can- 
not see  it,  and  we  have  no  reason  to  believe  that  it  is 
buried  within  the  lens,  we  must  wait  for  symptoms,  and 


that  which  remains  of  th^ 


ill  be  liable  to  repeated 
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treat  tliem  as  they  arise.  The  progress  of  the  case  will 
as  a  rule  quickly  determine  whether  there  is  a  foreign  body 
withm  the  eye,  although  in  some  exceptional  instances  it 
excites  birt  little  if  any  irritation. 

The  symptoms  which  strongly  favour  the  presumption 
that  a  foreign  body  is  within  the  eye  when  a  careful 
examination  fails  to  detect  it,  are— 

a.  An  increase  or  a  continuance  of  the  inflammation 
primarily  excited  by  the  injury  in  spite  of  all  the  remedial 
agents  which  may  have  been  used  to  arrest  it. 

p.  If  the  first  inflammatory  symptoms  have  subsided, 
the  continuance  of  a  subacute  choroido-iritis  or  choroido- 
retinitis  uninfluenced  by  jn-oper  local  and  constitutional 
treatment. 

J.  The  non-union  of  the  corneal  wound,  when  the 
cornea  has  been  the  part  of  the  eye  involved  in  the  in- 
jury;  or  the  only  partial  closure  of  the  wound,  leavinrr 
a  fastula  through  which  there  is  a  constant  drain  of  the 
aqueous,  causing  the  iris  to  lie  in  contact  with  the 
cornea. 

S.  Severe  and  continued  pain  in  the  eye,  uupropor- 
tioned  to  the  apparent  existing  inflammation,  and  un- 
cinTs  ordinary  local  applications  and  medi- 

Treatment  of  Foreign  Bodies  within  the  Eve 

-In  all  cases  of  a  foreign  body  within  the  eye,  the  treat- 
ment undoubtedly  is,  if  it  can  be  seen  and  the  removal  of 
It  IS  practicable  to  take  it  away.  But  the  object  may  be 
so  placed  that  it  can  be  seen,  yet  from  its  situation  an 
attempt  to  remove  it  will  iucur  a  risk  of  loss  of  the  eve 
or  rom  the  difficulty  of  reaching  it,  the  operation  wili 

thisTs  —       '    '    "^"^  to 

1.  If  it  is  creating  irritation,  without  hesitation 
endeavour  to  remove  it.  i-oiuauon 

In  all  cases  where  the  surgeon  deems  it  right  to  attempt 
the  removal  of  a  foreign  body  from  withfn  the  eye  he 
ought  to  have  a  discretionary  power,  that  if  he  fai  Z 
find  It,  he  may  remove  the  globe  whilst  the  pat  ent  is 
stiU  "Bder  chloroform,      circamslances  render  it  at !s. 

and  Were  t^'T  ^^'^^^^^  ^°  irritation, 

ana  mere  is  a  fair  amount  of  vision  and 

evp°'K.*°-'''°'r'  greatly  hazard  the 

eyo.-Lven  m  such  a  case,  provided  the  patient  has  the 
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second  eye  good,  I  would  endeavour  to  remove  the  foreign 
body;  but  if  the  injured  eye  is  the  only  seeing  one,  no 
operation  should  be  performed  until  symptoms  of  irrita- 
tion arise. 

AVlicu  the  foreign  body  within  the  eye  is  a  chip  of  iron 
or  steel  an  attempt  should  be  made  to  remove  it  with  the 
electro-magnet;  small  fragments  of  iron  even  when 
lying  in  the  vitreous  have  been  successfully  removed  by 
its  agency.  We  are  indebted  to  Dr.  McKeown,  of 
Belfast,  for  having  drawn  attention  to  the  value  of  the 
magnet  in  diagnosing  the  presence  and  for  extracting 
pieces  of  iron  or  steel  from  within  the  eye  ;*  and  to  Mr. 
Simeon  Snell,  of  Sheffield,  for  having  devised  _  a  very 
efficient  electro-magnet.  One  advantage  he  claims  for 
his  electro-magnet  is,  "  that  in  a  case  where  the  portion 
of  metal  is  visible,  the  needle  may  be  advanced  to  it 
before  the  magnetic  influence  is  brought  into  force."t 
I  have  used  the  electro-magnet,  and  have  been  much 
pleased  with  the  results  obtained  by  it. 

In  every  case  where  the  eye  is  destroyed  for  visual 
purposes  by  the  inflammation  induced  by  a  penetrating 
wound,  and  there  is  reason  to  believe  that  a  foreign  body 
is  lodged  within  the  globe,  the  only  treatment  to  be 
adopted  is  to  exxise  it.  It  has  ceased  to  be  an  organ  of 
vision,  and  at  some  future  period  it  may,  and  very  pro- 
bably will,  become  a  source  of  much  danger  to  the  sound 
eye. 


INJURIES  OF  THE  EYE  FROM  ESCHAROTICS. 

GUICK  LIME,  or  lime  before  it  has  been  slaked  by  the 
addition  of  water,  is  the  most  destructive  agent  that  can 
come  in  contact  with  the  surface  of  the  eye.  If  it  is  in 
sufficient  quantitv  and  is  allowed  to  remain  long  enough 
in  apposition,  absolute  destruction  of  the  part  ensues,  a 
slough  follows,  and  complete  loss  of  the  eye  is  a  not  in- 
frequent result.  In  the  smallest  quantity  it  is  a  most 
powerful  irritant:  a  spasmodic  contraction  of  the  orbi- 
cularis tightly  closing  the  lids  upon  the  globe,  and  a 
copious  flow  of  tears  follow  the  introduction  of  even  a 
particle  of  lime  into  the  eye.  The  epithelium  is  at  once 
whitened  and  destroyed,  and  a  sharp  clear  line  will  mcU- 

*  British  Medical  Journal,  1874,  vol.  i.  p.  800. 
t  Hid.  1881,  vol.  i.  p.  843. 
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cate  the  boundary  of  the  part  which  has  been  affected  by 
the  lime  ;  outside  this  boundary  the  conjunctiva  is  ex- 
cessively red  and  more  or  less  chemosed  ;  and  the  lids,  if 
the  injury  is  severe,  are  oedematous. 

If  the  epithelium  only  is  destroyed,  it  will  be  replaced, 
and  no  markings  of  the  injury  will  remain ;  but  it  is 
seldom,  if  ever,  that  the  action  of  unslaked  lime  is  thus 
limited  ;  the  whole  thickness  of  the  tissue  with  which  it 
comes  in  contact  is  usually  destroyed  by  it,  and  dense 
contracted  cicatrices  are  the  result. 

MOBTAE,,  PLASTER,  and  the  other  combinations 
of  lime  used  for  building  purposes  differ  only  in  degree 
from  lime  in  the  way  in  which  they  affect  the  eye. 
Their  action  is  not  quite  so  rapid  or  so  acute  as  unslaked 
lime ;  still,  if  they  are  allowed  to  remain  a  sufficient  time 
in  contact  with  the  eye  or  with  the  conjunctiva  of  the 
lids,  similar  results  are  produced  ;  sloughs  maybe  formed, 
and  suppuration  ending  in  complete  "destruction  of  the 
eye  may  follow. 

^  Treatment  of  Injuries  from  Lime,  Mortar, 

&c. — The  first  course  to  be  adopted  is  to  remove  as 

Fig.  59. 


Tho  woodcut  represents  the  appeiiranco  produced  by  au 
injury  to  the  eye  from  some  fresh-made  mortar,  which  wa.s 
thrown  into  tho  eye  tho  day  before  the  boy  was  brought  into 
the  hospitiil. 

quickly  as  possible  every  particle  of  lime  from  the  eye, 
and  at  the  same  time  to  arrest  the  further  destructive 
action  of  any  fragments  which  may  be  still  sticking  to 
the  conjunctival  epithelium.  For  this  purpose  a  little 
sweet  oil  should  at  once  be  dropped  into  the  eye,  and  the 
upper  and  lower  lids  being  everted  in  turn,  tho  bits  of 
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lime  should  be  geutly  lifted  away  witli  a  fine  spatula  or 
spud.  Having  removed  all  that  can  be  seen,  the  upper 
lid  being  everted  and  the  lower  one  drawn  down  by  the 
finger  of  an  assistant,  a  stream  of  tepid  water  should  be 
gently  syringed  over  the  front  of  the  eye  and  the  inner 
surfaces  of  the  lids,  so  as  to  wash  away  any  small  pieces 
which  may  have  escaped  notice ;  but  before  closing  the 
lids,  two  or  three  more  drops  of  oil  should  be  dropped 
into  the  eye.  If  the  patient  is  seen  by  the  surgeon  very 
early  after  the  accident,  the  eye  maybe  syringed  out  witli 
a  little  weak  vinegar  and  water,  or  the  dilute  acetic  acid 
and  water,  about  the  strength  of  one  drachm'  to  one  and 
a  half  ounces  of  water.  An  acetate  of  lime  is  thus 
formed,  which  is  innocuous  ;  but  for  this  treatipent  to  (Jo 
good  it  must  be  resorted  to  immediately  after .  the  intro- 
duction of  the  lime ;  and  as  such  a  chance  is  rarely 
afforded  the  surgeon,  the  use  of  olive  oil  in  the  first  in- 
stance will  generally  be  found  preferable.  For  the  first 
two  or  three  days  after  the  injury  cold  and  soothing 
applications  are  best  suited  ;  cold-water  dressings  may  be 
applied  over  the  closed  lids,  or  a  lotion  of  belladonna  may 
be  substituted  if  the  eye  is  very  painful.  Opiates  should 
be  given  at  night  if  the  pain  prevents  sleep. 

BURNS  AND  SCALDS  OF  THE  EYE.— Hot  fluids, 
according  to  the  intensity  of  their  heat,  redden,  vesicate, 
or  even  destroy  the  conjunctival  surface  of  the  eye  or  lids 
with  which  they  come  in  contact.  They  produce  the 
same  immediate  effect  on  the  conjunctiva  of  the  eye  as 
they  do  on  the  skin  covering  the  bod)- ;  but  the  delicacy 
of  the  textures  of  the  eye  and  the  importance  of  the 
integrity  of  each  for  the  well-doing  of  the  whole,  render 
what  would  be  a  slight  scald  elsewhere,  a  severe  injury  to 
the  eye. 

Treatment. — When  the  patient  is  first  seen,  a  few 
drops  of  olive  oil  should  be  dropjDed  into  the  eye;  the  lids 
should  be  then  geutly  closed,  and  some  cotton  wool  laid 
loosely  over  them,  which  should  be  kept  in  its  place  by  a 
single  turn  of  a  light  bandage. 

The  dropping  of  oil  into  the  eye  may  be  repeated  two 
or  three  times  during  the  day,  and  each  time  the  bandage 
is  removed  the  eye  aud  lids  should  be  washed  with  a  gly- 
cerine lotion  (F.  55)  free  of  any  discharge  which  may  have 
accumulated. 

If  the  lids  are  severely  burnt  or  scalded,  previously  to 
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applying  tbe  cotton  wool,  lint  soaked  in  carron  oil  or 
equal  parts  of  lime-water  and  olive  oil  should  be  laid  over 
them  but  if  the  burn  or  scald  is  only  slight,  a  little  nng. 
cetacei  on  lint  will  be  sufhcient,  Oijiates  should  be  given 
intei-nally  if  the  patient  is  suffering  much  pain:  they  not 


Fig.  go. 


The  woodcut  represents  tlie  effects  of  a  bum  of  the  eye 
from  a  splash  of  molteu  lead.  The  man,  a  plumber,  was 
carrj'iug  a  pot  of  melted  lead,  wheu  his  foot  slipped  over  a 
piece  of  wood  and  some  of  the  molten  metal  spLished  up  into 
the  eye,  and  was  moulded  to  the  part  against  which  it  rested. 
The  patieut  made  a  good  recover)',  and  was  discharged  from 
the  hospital  with  the  oyo  in  the  conditiou  shown  in  the 
woodcut. 

only  give  ease  and  procure  sleep,  but  they  exercise  a 
specially  beneficial  control  over  the  suppurative  action 
which  has  to  follow. 

STRONG   SULPHtTRIC   AND   NITRIC  ACIDS  act 

chemically  on  the  tissues  of  the  eye,  and  if  in  sufBcient 
C[uantity  cause  disorganization  of  the  parts  with  which 
they  are  brought  in  contact,  producing  superficial  or  deep 
sloughs. 

The  action  of  a  strong  acid  on  the  eye,  even  in  the 
smallest  quantity,  is  that  of  a  powerful  irritant ;  it  pro- 
duces great  pain  and  smarting,  more  or  less  oedema  of  the 
lids,  and  a  constant  flow  of  tears  with  intolerance  of  light, 
which  may  last  for  many  days,  even  though  the  actual 
injury  inflicted  does  not  extend  beneath  the  epithelium  of 
the  ocular  conjunctiva. 

X  2 
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The  rapid  flow  of  tears,  however,  which  the  irritation  of 
the  acid  instantly  excites,  quickly  dilutes  it ;  and  if  it  is 
only  a  drop  or  a  small  splash  which  has  entered  the  eye, 
the  injury  which  it  inflicts  is  comparatively  slight  and 
completely  remediable. 

Treatment  of  Injuries  from  Strong  Acids.— If 
the  patient  is  seen  very  shortly  after  the  accident,  the  eyes 
should  be  gently  syringed  out  with  some  weak  alkaline 
solution,  such  as  potassa3  bicarb,  or  sodoz  sesquicarb.  gr.  5, 
aquaa  destillat.  51,  to  neutralize  any  acid  which  may  yet 
remain;  or  if  this  cannot  be  at  once  obtained,  tepid  water 
should  be  used.  A  little  olive  oil  should  be  then  dropped 
into  the  eye,  and  this  may  be  repeated  two  or  three  times 
a  day  if  it  gives  ease.  The  lids  being  closed,  a  layer  of 
cotton  wool  should  be  laid  loosely  over  them,  and  a  single 
turn  of  a  bandage  passed  round  the  head  to  keep  it  m  its 
place. 

When  the  lids  are  much  burnt  with  a  strong  acid,  an 
alkahne  dressing  should  be  used  for  the  first  twenty-four 
hours,  and  lint  dipped  in  the  liniment,  calcis  cum  creta 
(F.  37),  should  be  laid  over  them,  then  a  layer  of  cotton 
wool,  and  a  turn  of  a  bandage  over  the  whole  to  keep  all 
in  situ.  The  ordinary  carron  oil  or  equal  parts  of  lime- 
water  and  ohve  oil  may  be  afterwards  substituted  for  the 
chalk  dressing,  and  continued  until  the  sloughs  begin  to 
separate. 

VINEGAR,  DILUTE  ACETIC  ACID,  or  any  of  tlie 
iveah  or  dilute  acids,  act  as  irritants  to  the  eye ;  and 
although  they  do  not  immediately  destroy  auy  of  the 
tissues°with  which  they  may  be  brought  into  contact,  yet 
they  often  give  rise  to  an  ophthalmia  which  is  the  cause 
of  much  suffering,  and  in  some  instances  even  of  danger 
to  the  eye.  The  primary  treatment  recommended  in  the 
cases  of  injury  from  strong  acids  is  equally  appHcable  to 
those  occasioned  by  the  weak  or  the  dilute.  If  seen  early, 
the  alkaline  solution  should  be  used,  and  afterwards  either 
soo tiling  or  astringent  applications  to  allay  irritation 
and  to  check,  if  necessary,  undue  secretion  from  the  con- 
junctiva. In  all  injuries  to  the  eyes  from  chemical  agents 
a  solution  of  the  antidote  should  be  first  used,  if  the 
patient  is  seen  sufficiently  early  to  render  its  application 
of  service.  As  in  the  cases  of  injury  from  an  acid,  an 
alkaline  solution  was  recommended;  so  in  those  from  a 
strong  alkali,  such  as  caustic  potash  or  soda,  an  acid 
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solution  of  one  drachm  of  vinegar,  or  of  the  dilute  acetic 
acid  to  one  and  a  half  ounces  of  water,  should  he 
syringed  over  the  front  of  the  eye  and  palpebral  surfaces 
of  the  lids. 

IXJUEIES  FEOM  PERCUSSION  CAPS,  GUNPOWDEE, 
AND  SMALL  SHOT.      '  - 

PERCUSSION  CAPS.  — One  of  the  most  frequent 
sources  of  injuries  to  the  eye  from  the  use  of  guns,  which 
is  met  with  iu  civil  practice,  is  from  fragments  of  percus- 
sion cups  tiying  off  when  they  are  exploded  by  the  hammer 
of  the  gun.  This  accident  very  rarely  happens  when  the 
caps  are  of  the  best  quality,  such  as  are  sold  by  respectable 
gnnsmiths  for  ordinary  S2Dorting  purposes.  It  is  almost 
invariably  occasioned  by  toy  guns,  bought  as  playthings 
for  children,  or  used  by  itinerants  at  fairs  and  other  places 
of  public  resort,  for  firing  at  a  target  for  nuts.  These 
common  percussion  caps  are  sold  at  a  very  low  price,  and 
are  made  of  a  brittle  alloy  instead  of  the  best  copper.  In 
their  explosion  small  scales  are  detached  from  them  and 
driven  with  snch  velocity  that  if  they  strike  the  eye  they 
usually  penetrate  it.  Unfortnnately,  the  victim  of  such 
accidents  is  more  frec^uently  some  bystander  or  passei--by 
than  the  person  who  is  shooting.  In  nearly  every  case, 
total  loss  of  the  eye  is  the  ultimate  resnltof  the  injury; 
and  in  several  which  have  come  iinder  my  care,  the  end 
has  been  still  more  disastrous  ;  the  other  eye  has  become 
affected  with  sympathetic  ophthalmia,  and  it  also  has  been 
irrepai'ably  destroyed. 

Treatment.— See  Treatment  of  Foueign  Bodies  in 
TiiE  Eye,  page  303. 

GUNPOWDER.  —  The  near  explosion  of  gunpowder 
may  affect  the-eye  in  four  different  ways  : — 

1 .  By  the  concussion  it  produces  when  exploded  in  close 
jiroximity  to  the  eye. 

2.  From  the  burning  or  scorching  of  the  surface  of  the 
eye  and  the  lining  membrane  of  the  lids. 

3.  From  depositing  in  the  external  tissues  of  the  eye 
specks  of  unexjDloded  powder. 

4.  From  grains  of  powder  being  driven  with  sufficient 
force  to  penetrate  the  globe. 

Treatment  of  Gunpowder  Injuries.— The  first 
object  is  to  remove  all  loose  powder,  i£  there  be  anv,  from 
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the  surface  of  llie  eye,  and  from  between  the  lids  and  the 
globe.  This  may  be  done  by  everting  the  lids  and  gently 
squirting  a  stream  of  tepid  water  over  the  front  of  the  eye 
and  the  conjunctiva  of  the  lids  with  a  syringe,  or  small 
india-rubber  bottle,  and  afterwards  by  lifting  away  with 
a  fine  spatula  or  small  scoop,  any  particles  of  powder 
which  may  be  adherent  from  being  entangled  with  mucus, 
or  with  the  conjunctival  epithelium.  The  cornea  .should 
bo  then  carefully  examined,  and  all  the  unexploded  grains 
which  may  be  found  embedded  in  it  should  be  removed 
with  a  fine  needle  or  spud.  Those  granules  which  are 
lodged  deeply  in  the  true  corneal  tissue  and  are  out  of 
the  field  of  vision,  may  be  left  if  they  cannot  be  easily 
lifted  away,  as  more  harm  will  be  done  by  injudiciously 
picking  at  them,  than  their  presence  can  excite. 

Specks  of  unexploded  powder  which  are  lying  on  the 
sclerotic  surface  of  the  eye  may  be  removed,  but  no  great 
effort  should  be  made  to  detach  them,  as,  beyond  the 
shghtly  unseemly  appearance,  they  seldom  if  ever  do  harm. 

Having  taken  away  all  the  unexploded  powder,  a  little 
castor  or  olive  oil  should  be  dropped  into  the  eye  and 
soothing  applications  used  externally.  A  lotion  of  bella- 
donna 40)  will  relieve  pain,  and  by  keeping  the  pupil 
dilated  act  beneficially  in  case  any  general  infiammation 
of  the  eye  should  follow. 

INJUBIES  FROM  SMALL  SHOT,  COMMONLY 
USED  FOE,  SPORTING  PURPOSES.— The  velocity 
and  direction  of  the  shot  when  it  strikes  the  eye  deter- 
mine very  much  the  extent  of  the  injury  which  it  inflicts. 

1.  Spent  Shots.— If  the  shot  is  ncarhj  spent,  it  may 
merely  produce  a  .slight  concussion  with  ecchymosis  of 
the  conjunctiva,  from  which  the  eye  may  quickly  recover. 
If,  however,  there  should  be  some  irritation,  it  may  gene- 
rally be  subdued  by  the  application  of  two  leeches  to  the 
temple,  the  use  of  the  belladonna  lotion  to  the  eye,  and  a 
few  days'  absolute  rest. 

2.  Glancing  Shots.— A  shot  at  full  speed  may  strike 
the  eye  in  its  transit  without  penetrating  it,  and  leave  a 
deep  furrow  which  may  very  closely  resemble  a  penetrat- 
ing wound. 

[].  Penetrating  Shots.— The  lodgment  of  a  shot 
within  the  eye  will  produce  all  the  severe  symptoms 
which  have  already  been  described  in  the  Section  on 
FoiiEiGN  B0DIE.S  wiTUm  TUE  EvE.    As  a  rule,  the  eye 
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may  be  considered  as  lost  after  such 
passage  of  the  shot  iuto  the  eye  generally  mfl^^^^^^^^ 
rrcparablo  damage  on  the  different  tissnes  tlnong h  wluoh 
it  passes,  that  all  sight  is  at  once  e-^mgu^l  e^]:    'J  ° 
eye  at  first  becomes  acutely  luflamed,  ^ 
suppurates;  but  generally  the  acute  symptoms  sub  k^^ 
an  la  low  form  of  deep-seated  indammation  sets  in  which 
ends  in  softening  and  shrinking  of  the  globe     S«  l°Jn. 
however,  as  the  shot  remains  withm  the  eye,  it  is  a  cou 
stant  som-ce  of  danger,  and  may  at  -"y.^-ie  give  use  to 
aa  attack  of  sympathetic  ophthalmia  m  the  sound  eye 
which  may  cause  its  destruction.  ,  . 

Treatment.-If  there  is  a  shot  withm  the  eye  ana  it 
cannot  be  removed,  the  eye  should  be  excised,  ^fece, 
Tkeatmext  of  Foreign  Bodies  within  the  Ji.^e, 
XDage  303. 

EXCISION  OF  THE  EYE. 

The  patient  should  lie  on  his  back  on  a  couch  with  his 
face  tolards  the  light,  and  the  eyelids  be  separated  by 
the  stop-spring  speculum.  With  a  pair  of  fane 
sino'le-toothed  dissecting  forceps  a  lo  d  ot  tue 
connmctiva  and  subjacent  fascia  is  to  be  seized 
close  to  the  cornea,  and  divided  with  a  pair  ot 
blunt-pointed  scissors,  curved  on  the  flat,  as  m 
Fi"-  61.  Through  this  opening  one  blade  ot  the 
scissors  is  to  be  passed,  whilst  the  other  remains 
external  to  the  eye,  and  then,  with  a  few  clips, 
the  conjunctiva  and  fascia  covering  the  globe  are 
to  be  cut  through  in  a  circle  aroiuicl  the  cornea 
An  ordinary  strabismus  hook  (Fig.  56,  p.  279) 
is  then  to  be  introduced  in  turn  beneath  the 
tendons  of  each  of  the  recti  muscles,  which  are 
to  be  divided  with  the_  scissors  close  to  their 
insertions  in  the  sclerotic.  . 

Havino-  made  certain  that  the  recti  muscles 
are  completely  divided,  one  finger  of  each  hand 
should  press  back  the  tissues  on  either  side  of 
the  eye,  so  as  to  push  the  globe  forwards 
and  partially  dislocate  it  through  the  opening 
which  was  made  in  the  conjunctiva  at  the_ com- 
mencement of  the  operation.  By  this  simple 
manffiuvre,  the  next  step,  the  division  of  the  optic  nerve,  is 
facilitated.  The  cut  end  of  the  tendon  of  either  the 
internal  or  external  rectus  muscle  should  now  be  seized 
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witli  the  forceps,  and  the  eye  drawn  over  to  one  side, 
whilst  the  scissors  with  the  blade  shut  and  the  curve 
towards  the  globe  are  passed  backwards  between  it  and 
the  surrounding  tissues.  As  they  round  the  posterior 
curve  of  the  eye,  the  blades  should  be  opened,  when,  after 
gently  urging  thera  a  little  further  onwards,  the  optic 
nerve  will  come  within  their  grasp,  and  may  be  then 
divided.  The  eye  may  now  be  lifted  wth  the  fingers 
forwards,  and  the  oblique  muscles  or  any  other  tissues 
which  may  be  still  adherent  cut  through  with  the  scissors, 
and  the  operation  will  be  completed. 

When  all  the  bleeding  has  ceased,  the  opening  in  the 
conjunctiva,  through  which  the  eye  has  been  enucleated, 
may  be  closed  by  drawing  the  edges  together  with  a  fine 
thread  which  is  passed  through  them  at  different  points 
and  then  tied.  This  is  a  finish  to  the  operation,  and  gives 
an  appearance  of  neatness  to  it  at  the  time.  It  is  not, 
however,  essential,  as  the  parts  are  afterwards  completely 
drawn  together  by  cicatrization.  In  the  excision  of 
infiamed  eyes  it  is  positively  prejudicial,  as  it  prevents  the 
free  escape  of  inflammatory  exudations,  and  thus  favours 
orbital  cellulitis. 

_  In  all  cases  where  there  is  no  external  appearance  to 
distinguish  the  diseased  from  the  sound  eye,  it  is  the  duty 
of  the  surgeon  to  indicate  the  eye  wMch  is  to  be  excised  by  a 
mark  over  the  brow,  before  the  patient  is  put  nnder  the 
anassthetic.  To  remove  the  wrong  eye  is  an  accident  which 
may  occur  unless  proper  i^recautions  are  taken. 

Treatment  after  Excision  of  the  Eye.— As  a  rule, 
the  patient  recovers  so  rapidly  from  this  operation  that 
birt  little  after-ti-oatment  is  required.  A  fold  of  wet  lint 
should  be  kept  over  the  lids,  and  all  discharge  from  the 
wound  carefully  washed  away  from  time  to  time  with  a 
little  warm  water  gently  syringed  into  the  orbit  with  a 
glass  syringe.  The  wound  usually  cicatrizes  in  from  three 
days  to  a  week,  but  a  slight  muco-puralent  discharge  from 
the  orbit  often  continues  for  two  or  three  weeks  afterwards. 
This  may  be  checked  by  a  lotion  of  alum  or  tannic  acid 
(F.  47,  58),  which  should  be  used  with  a  syringe  three 
or  four  times  daily.  It  fi'equently  happens  that  on  look- 
ing into  the  orbit  the  cause  of  the  continuance  of  the 
discharge  may  be  seen  in  a  small  fungoid  granulation 
s^Droutiug  from  the  cicatrix  of  the  conjunctiva.  This 
should  be  removed  l;y  a  single  snip  with  a  pair  of  curved 
scissors. 
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If,  however,  iiisteail  of  progressing  thus  iavouraljly, 
symptoms  of  orbital  cellulitis  come  on,  warmth  should  be 
applied  to  the  wound  by  frequent  fomentations  of  hot 
water  or  decoction  of  poppy-heads,  and  afterwards  by  a 
linseed-meal  poultice  over  the  lids  and  brow.  If  the 
opening  in  the  conjunctiva  has  been  closed  by  a  suture, 
it  should  be  at  once  removed.  It  is  good  practice  in  such 
a  case  to  make  a  free  incision  through  the  wound  in  the 
conjunctiva  into  the  celh^lar  tissue  of  the  orbit,  so  as  to 
give  free  vent  to  all  inflammatory  exudations  as  they  ai'C 
effused.  By  thus  encouraging  suppuration  and  favouring 
the  exit  of  the  pus,  the  urgent  symptoms  will  probably  be 
at  once  relieved.  The  bowels  should  be  freely  acted  on  by 
a  purgative,  and  the  patient  should  be  kept  very  cpiiet  in 
a  darkened  room.  It  is  seldom  that  any  untoward 
symptoms  foUow  the  operation  of  excision  of  the  eye. 

ARTIFICIAL  EYES. — In  an  oi'dinary  case  from  six 
weeks  to  two  months  after  the  oiDCration  is  the  best  time 
for  commencing  the  use  of  a  glass  eye.  Time  should  be 
allowed  for  complete  cicatrization  to  be  eiJected,  and  for 
all  swelling  and  discharge  to  subside  before  an  artificial 
eye  is  introduced  within  the  orbit. 

One  of  the  most  frequent  inconveniences  produced  by 
too  soon  wearing  an  artificial  eye  is  a  chronic  conjuncti- 
vitis with  a  muco-pui-ulent  discharge,  which  is  often  very 
troublesome  to  arrest.  Another  and  a  more  serious 
annoyance  is  an  inflammation  of  the  conjunctiva  and  sub- 
raucous  tissue  in  the  line  on  which  the  edge  of  the  artificial 
eye  rests,  sometimes  going  on  to  ulceration.  As  the  result 
of  this,  cicatrices  are  often  formed,  which  render  the 
adjustment  of  another  eye  very  difficult,  and  sometimes 
impossible. 

When  a  lost  eye  has  been  removed  ou  account  of  the 
sound  one  suffering  from  sympathetic  ophthalmia,  an  arti- 
ficial eye  should  not  be  allowed  until  all  the  sympathetic 
symptoms  have  been  arrested,  and  the  eye  has  remained 
cjniet  for  at  least  six  mouths. 

An  artificial  eye  should  be  of  such  a  size  that  the  lids 
can  close  completely  and  easily  over  it,  as  in  sleep,  with- 
out any  squeezing  effort  on  the  part  of  the  patient. 

It  is  far  better  that  the  glass  eye  should  be  rather 
too  small  than  too  large— an  artificial  eye  which  is  too 
large  leads  to  many  troubles.  If  the  artificial  eye  is 
rather  small,  I  frequently  advise  the  patient  to  wear 
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spectacles  with  plane  plate  glass  iu  frout  of  tbe  seeinf?  eye, 
and  with  a  convex  lens  of  from  3  to  6  D  in  front  of 
the  artificial  eye,  so  that  it  may  aj^pear  to  the  on-looker 
as  slightly  larger  than  it  really  is. 

I  never  order  an  artificial  eye  for  an  infant  or  young 
child  under  five  years  of  age,  as  the  necessary  daily  removal 
and  replacement  of  it  is  a  source  of  constant  annoyance. 
As  a  rule,  it  is  better  to  wait  until  the  child  is  nine  or  ten 
years  of  age. 

The  following  excellent  rules  are  given  to  the  patients 
at  the  Royal  London  Ophthalmic  Hospital  wlio  have  had 
the  misfortune  to  lose  an  eye  : — 

Instructions  for  Persons  wearing  an  Artii'icial 
Eye. — It  should  Le  taken  out  every  night,  and  replaced 
in  the  morning. 

To  take  the  Eye  out. — The  lower  eyelid  must  be 
drawn  downwards  with  the  middle  finger  of  the  left  hand; 
and  then,  with  the  right  hand,  the  end  of  a  small  bodkin 
must  be  put  beneath  the  lower  edge  of  the  artificial  eye, 
which  must  be  raised  gently  forwards  over  the  lower  eye- 
lid, when  it  will  readily  drop  out.  At  this  time  care  must 
be  taken  that  the  eye  does  not  fall  on  the  ground,  or  other 
hard  place,  as  it  is  very  brittle,  and  may  easily  be  broken 
by  a  fall. 

To  put  the  Eye  in. — Place  the  left  hand  fiat  upon  the 
forehead,  with  the  fingers  downwards,  and  with  the  two 
middle  fingers  raise  the  upper  eyelid  towards  the  eyebrow; 
then,  with  the  right  hand,  push  the  upper  edge  of  the 
artificial  eye  beneath  the  upper  eyelid,  which  may  now  be 
allowed  to  drop  upon  the  eye.  The  eye  must  then  be 
supported  with  the  middle  fingers  of  the  left  hand,  wlulst 
the  lower  eyelid  is  raised  over  its  lower  edge  with  the 
right  hand. 

After  it  has  been  worn  daily  for  six  months,  the 
polished  surface  of  the  artificial  eye  becomes  rough; 
when  this  happens  it  should  be  replaced  by  a  iiew  one. 
Unless  this  is  done,  uneasiness  and  inflammation  may 
result. 
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CHAPTER  IX. 

DISEASES  OF  THE  LACHRYMAL  APrAKATUS. 

EPIPHORA,  or  a  watery  eye,  is  an  overflow  of  tlie  tears. 
Tliis  overflow  is  not  caused  by  an  nndue  secretion  of  the 
lachrymal  gland,  but  by  some  imperfection  in  the  lachry- 
mal apparatus,  through  which  the  escape  of  the  tears  is 
retarded;  they  consequently  accumulate  in  the  lacus  at 
the  inner  angle  of  the  eye,  and  from  time  to  time  flow 
over  the  margins  of  the  lid  on  to  the  cheek.  The  expo- 
sure of  the  eye  to  cold  or  wind  aggravates  the  epiphora 
by  stimulating  the  lachrymal  gland  to  an  increased  secre- 
tion of  tears.    Epiphora  may  arise — • 

1.  From  a  displacement  of  the  punctum  ivithout  any 
mechanical  obstruction  in  the  canaliculus,  lachrymal  sac, 
or  nasal  duct : — 

o.  In  old  people  a  relaxed  orbicularis  frequently 
allows  the  lower  lid  to  fall  from  the  globe,  and 
become  slightly  everted,  and  thus  to  draw  away  the 
punctum  from  its  proper  position  with  respect  to 
the  globe. 

/3.  A  similar  result  is  seen  in  lijDpitudo,  p.  329,  and 
in  all  cases  of  ectropion  of  the  lower  lid. 

2.  Obstruction  of  the  canaliculus  : — 

n.  From  closure  of  its  opening  into  the  sac. 

(3.  From  some  foreign  body  (frequently  an  eyelash) 

or  from  a  small  chalky  concretion, 
y.  Prom  a  tarsal  cyst  or  stye  pressing  upon  the 

canaliculus. 

•"'>.  Obstruction  in  the  lachrymal  sac,  or  nasal  duct : — ■ 

fi.  From  blennovrhooa  or  chronic  inflammation  of  the 
sac. 

/3.  From  dacryo-cystitis,  or  acute  iDflammatiou  of 

the  sac. 
y.  From  stricture. 

h.  From  mechanical  obstruction  by  tumours. 

Treatment. — As  epiphora  is  to  be  regarded  only  as  a 
symptom  of  derangement  in  some  part  of  the  lachrymal 
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apparatus,  the  cause  must  be  first  detected,  and  then 
endeavoui's  made  to  remove  it.  When  the  punctum  is 
displaced,  the  canaliculus  should  be  slit  up,  and  means 
should  be  taken  to  restore  the  lid,  if  diseased,  to  a  healthy 
state,  or  if  everted,  to  its  normal  position. 

Foreign  bodies  or  concretions  in  the  canaliculus  should 
be  extracted.  Sometimes  this  can  be  accomplished  with 
the  aid  of  a  pair  of  iris  forceps  without  any  cutting  ope- 
ration; but  if  not,  the  canaliculus  must  be  laid  open, 
when  all  difficulty  will  be  removed.  The  treatment  of 
the  other  causes  of  epiphora  which  have  been  mentioned, 
will  be  found  under  their  respective  headings. 

CHRONIC  INFLAMMATION  OF  THE  LACHRY- 
MAL SAC — Blemiorrhoia — Tumour  of  Sac — Mucocele— 
is  a  disease  of  slow  progress  and  long  duration.  The 
patient  generally  is  unable  to  say  when  it  commenced,  so 
long  has  he  suffered  from  a  watery  eye  ;  but  an  increase 
in  the  severity  of  the  symptoms  has  induced  him  to  seek 
advice.  This  is  the  tale  of  a  large  number  of  such 
cases. 

Symptoms. — Constant  epiphora.  The  finger  placed 
over  the  membranous  portion  of  the  sac  will  detect  a 
fulness,  sometimes  amounting  to  an  absolute  protube- 
rance, and  a  modei'ate  pi-essure  on  this  will  cause  a  re- 
gurgitation of  thick  viscid  mucus  or  mu  co-purulent  secre- 
tion through  one  or  both  puucta.  The  degree  of  distension 
of  the  sac  varies  with  the  duration  and  severity  of  the 
disease.  In  some  cases  there  is  a  mere  thickening  and 
dilatation  of  the  upper  extremity  of  the  sac  which  may  be 
felt  with  the  finger  just  below  the  tendo  palpebrarum; 
whilst  in  severe  and  long-standing  cases  the  sac  is  so 
enlarged  as  to  be  expanded  along  the  border  of  the  orbit, 
and  to  appear  as  a  tumour  the  size  of  a  bean,  corre- 
sponding in  position  to  the  inner  half  of  the  lower  lid. 
From  the  constant  exudation  from  the  canaliculi,  the  eye 
becomes  irritable,  the  caiiincle  red,  and  the  edges  of  the 
lid  excoriated.  The  sight  is  also  frequently  dimmed 
from  films  of  mucus  floating  in  the  tears  across  the 
cornea,  and  the  patient  is  troiibled  by  having_ repeatedly 
to  wi]-)e  away  the  accumulated  tears  from  the  inner  angle 
of  the  eye; 

Treatment— The  first  course  to  be  pursued  is  to  slit 
np  the  canaliculi,  and  examine  with  a  probe  the  lachry- 
mal sac  and  nasal  duct,  to  determine  if  tliere  is  a 
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stricture  or  auy  otlior  chaugo  in  the  mucous  track  to 
account  ,  for  the  long-contiuucd  obstruction  and  dis- 
charge. 

A  stricture  may  exist  in  three  Fig.  (12. 

places — 

a.  At  the  point  where  the  canali- 
culus joins  the  sac. 

^5.  At  the  line  of  juuction  of  the 
lachrymal  sac  with  the  nasal  duct. 

y.  Close  to  the  023ening  of  the 
nasal  duct  into  the  nose. 

The  first  and  second  are  the  most 
frequent  sites  for  stricture. 

a.  A  stricture  at  the  point  where 
the  canaliculus  joins  the  sac  is  re- 
cognised by  the  obstruction  the 
probe  meets  with  as  it  is  jDasscd 
onwards ;  instead  of  entering  the 
sac  and  striking  against  the  internal 
bony  wall  of  the  canal,  its  progress 
is  arrested  by  the  outer  membra- 
uous  wall  of  the  sac,  which,  when 
pressed  upon  by  the  point  of  the 
probe,  draws  inwards  the  margin 
of  the  lid,  and  imparts  a  feeling  of 
clastic  resilience.  For  such  a  case 
the  following  course  should  be 
adopted  : — A  guarded  knife  should 
be  passed  as  a  probe  along  the  slit- 
up  canaliculus  until  it  reaches  the 
sac,  when,  failing  to  find  the  oj^en- 
ing  of  the  duct,  the  guard  is  to  be 
drawn  back,  and  with  a  little  pres- 
sure the  point  will  be  made  to 
enter  the  sac.  The  point  of  the 
knife  should  now  be  turned  on  it- 
self, so  that  the  blade  may  be 
passed  as  if  it  were  a  probe  down 
the  sac,  and  the  upper  portion  of 
the  sac  with  the  resisting  fascia 
in  front  of  it  be  then  divided.  A 
free  opening  having  been  thus 
made  into  the  sac,  the  three  probes. 
Fig.  62,  should  be  passed  in  suc- 
cession, beginning  with  the  small  end  of  the  smallest 
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probe.  No  force,  beyond  a  steady  even  pressure,  sliould 
be  used.  In  the  after-treatment  of  the  case,  a  probe 
should  be  passed  between  the  lips  of  the  wound  and  into 
the  sac  for  two  or  three  days  following  the  operation,  and 
afterwards  twice  in  the  week  to  prevent  closure  of  the 
divided  parts  during  the  cicatrizing  period. 

In  such  cases  I  frequently  now  use  a  style  (h  ig.  bcS) 
made  of  soft  silver  or  of  pewter  wire  which  can  be  easily 
bent  to  any  curve  to  facilitate  its  introduction. 
Fig  03      I  prefer  the  pewter  style  as  it  can  be  cut  from 
■     ■  wire  of  the  gauges  No.  16  or  18  as  required,  and 
if  the  end  be  neatly  rounded  off  with  a  file,  it  is 
ea«y  to  introduce  and  causes  little  if  any  dis- 
comfort.    A  probe  should  be  first  passed  to 
measure  the  lachrymal  canal,   and  the  style 
should  be  then  cut  to  such  a  length  that  its  end 
may  rest  on  the  floor  of  the  nose  whilst  its  bent 
extremity  lies  on  the  edge  of  the  lid.    If  the 
style  does  not  create  much  irritation,  it  may  be 
worn  continuously  for  a  week  or  ten  days ;  it 
should  then  be  removed  every  two  or  three  days  ; 
and  left  out  for  a  few  hours,  but  again  reintro- 
duced ;  ultimately,  before  the  style  is  abandoned, 
it  maybe  worn  only  at  night  and  removed  in  the 
morumtr.    In  this  manner  a  callous  opening 
may  belbrmed  which  will  never  close. 

There  is  one  danger  in  using  a  style— it  it  be 
cut  too  sbort  it  may  slip  into  the  sac.  This  accident 
mav  be  avoided  by  following  the  directions  I  have  given  ; 
buTif  it  shSd  occur  and  the  style  cannot  be  withdrawn 
through  the  aperture  by  wbick  it  was  introduced,  the 
wWvm'il  sac  must  be  laid  open  externally,  and  the  sty  e 
lachiymal  sac  mus^  0  i  sib^ity  of  the  style 

"'ntV  he  lessened  if  its  extremity  be 

cuf Jed  more  into  the  form  of  a  hook  than  is  shown  m  the 

^°f^\he  stricture  should  be  at  the  junction  of  the 
P-      i-^e  snibuu  o  canahculi  should 

S  up  ^tVwebtUS^^  (Ft'65).  wbicb  should  be 
•  ^^ifrtbe  sac  as  described  in  section  a,  page  317. 
?he^t"e  pJ-oLrs^ould  then  be  passed  in  succession,  so 
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duction  of  tlio  probe  by  a  steady  forcible  pressure,  aud 
the  communication  with  the  nose  be  at  once  restored. 
A  probe  should  be  afterwards  i:)assed  a  few  times,  at 
intervals  of  two  or  three  days,  to  keep  the  orifice 
open. 

In  those  cases  where  there  is  much  distension  of,  or  a 
constant  muco-purulent  discharge  from,  the  sac,  it  will 
be  necessary  to  wash  out  the  sac  with  an  astringent 
injection  (F.  58)  by  means  of  the  lachrymal  syringe, 
and  to  repeat  this  washing  out  of  the  sac  at  least 
twice  a  week  until  the  discharge  ceases  to  be  purulent. 
The  patient  may  also  use  some  slightly  stimulating 
lotion  (F.  25,  26),  to  drop  twice  a  day  into  the  inner 
angle  of  the  eye.  By  steadily  continuing  this  treatment 
the  dilated  sac  will  usually  slu'iuk  to  its  normal  dimen- 
sions. 

On  several  occasions  where  the  membranous  portion 
of  tlie  canal  was  so  dilated  as  to  form  a  tumour 
which  extended  beyond  the  centre  of  the  lower  lid,  I 
have  cut  down  upon  the  swelling,  and  excised  the 
whole  of  its  expanded  anterior  wall.  The  patients  have 
made  satisfactory  recoveries,  but  the  process  of  cicatri- 
zation has  generally  been  rather  slow.  It  is  au  opera- 
tion, however,  which  is  never  needed  except  in  extreme 
cases. 

ACXTTE  INFLAMMATION  OF  THE  LACHEYMAL 

SAC — Bacryo-cjistltis — usually  attacks  only  onelachrymal 
sac,  although  I  have  seen  both  involved  at  the  same  time. 
It  is  generally  preceded  by  epiphora  or  watery  eye,  and 
it  will  occasionally  follow  an  acute  attack  of  catarrhal 
ophthalmia,  when  it  appears  as  if  the  conjunctival  inflam- 
mation had  spread  by  au  extension  along  the  canaliculi  to 
the  mucous  membrane  of  the  sac. 

The  Symptoms  are  most  acute — pain,  heat,  redness, 
and  sweUing  over  the  sac,  extending  to  both  the  upper  and 
lower  eyehds,  which  are  frequently  so  oedematous  as  to 
be  closed  over  the  eye.  The  pain  is  often  excessive  ;  the 
slightest  pressure  with  the  finger  on  the  sac  being  almost 
intolerable.  These  symptoms  continue  to  increase,  when 
suddenly  the  patient  experiences  a  sense  of  relief.  The 
inflamed  sac  distended  with  pus  has  given  way,  and  the 
discharge  has  escaped  into  the  cellular  tissue  between  the 
skin  and  the  membranous  sac.  A  superficial  abscess  is 
now  formed,  and  the  pus  gradually  makes  its  wav  to  the 
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surface,  and  points  a  little  below  the  teudo  palpeLrarum. 
If  the  disease  be  allowed  to  progress  untreated,  the 
purulent  coutents  of  the  sac  are  discharged  through  the 
ulcerated  opening  on  the  face  ;  the  inflammation  subsides, 
and  the  parts  slowly  regain  their  normal  appearance;  but 
frequently  a  fistula  remains  in  the  site  of  the  wound 
which  communicates  directly  with  the  sac,  and  through 
which  there  is  a  constant  flow  of  tears  on  to  the  check. 
The  early  symptoms  of  acute  inflammation  of  the  sac 
closely  resemble  those  of  a  severe  attack  of  catarrhal 
ophthalmia,  as  they  are  often  associated  with  a  muco- 
purulent discharge  from  the  eye ;  but  in  all  cases  of 
doubt  the  pressure  of  the  finger  over  the  lachrymal  sac 
■will,  by  the  pain  it  produces,  at  once  remove  all 
obscurity. 

Treatment. — During  the  acute  stage  when  pus  is 
forming,  fomentations  of  hot  water,  or  of  decoction  of 
poppy-heads,  should  be  frequently  used,  and  in  the  in- 
tervals a  warm  linseed-meal  jDoultice  may  be  applied 
over  the  part.  As  soon  as  there  is  reason  to  believe  that 
the  sac  is  distended  with  pus,  an  external  oiDeuiug  is  to  be 
made  to  give  vent  to  it.  An  ordinary  cataract  knife 
should  be  made  to  enter  the  membranous  sac  a  little 
below  the  tendo  palpebrarum,  and  as  the  blade  is  with- 
drawn the  incision  should  be  carried  downwards  and 
outwards  through  the  skin  and  deep  tissues  to  the  extent 
of  about  half  an  inch.  A  small  strip  of  lint  is  then  to  be 
placed  in  the  wound  to  prevent  its  edges  uniting,  and  a 
linseed-meal  poultice  applied.  In  three  or  four  days' 
time,  when  all  the  swelling  has  subsided,  the  canaliculi 
should  be  slit  up,  and  one  of  the  probes  be  passed  iuto 
the  sac.  If  any  stricture  is  detected,  the  probes  ought  to 
be  passed  twice  a  week  for  a  short  time.  If  after  a  fort- 
night or  three  weeks  a  muco-puruleut  discharge  should 
continue,  the  sac  must  be  washed  out  with  an  astringent 
lotion  (F.  47,  50,  58),  either  with  an  india-rubber  bottle 
with  a  properly-constructed  tubular  nozzle,  or,  what  is 
far  better,  with  one  of  Wells's  lachrymal  sac  syringes. 
This  operation  should  be  repeated  twice  a  week  until  all 
discharge  ceases. 

FISTULA  OF  THE  LACHEYMAI.  SAC  is  one  of 

the  results  which  occasionally  follow  acute  inflammation 
and  abscess  of  the  sac.  A  small  sinuous  track  exists 
between  the  sac  aud  the  integument,  through  which  the 
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tears  ooze  on  to  the  chock.  I  have  also  seen  a  laohrymal 
fistnla  remain  after  the  patient  has  given  up  the  wearing 
of  the  old-fashioned,  style,  which  was  introduced  by  an 
opening  made  in  the  sac  through  the  skin  just  below  the 
tendo  palpebrarum.  Lacluymal  fistula  is  occasionally 
associated  with  necrosis  or  caries  of  the  bones  forming 
the  lachrymal  canal. 

Treatment. — In  all  fistulas  connected  with  mucous 
canals  the  course  to  be  pursued  is,  first  to  cure  the  stricture 
and  restore  the  mucous  track  to  a  healthy  state,  and  the 
fistula  will  then  generally  close  of  itself.  This  rule  holds 
good  in  lachrymal  fistulte,  and  for  this  purjjose  the  canali- 
culi  should  be  laid  open,  and  a  jDrobe  passed  into  the  sac 
and  nasal  duct  to  ascertain  if  there  is  any  stricture  or 
disease  of  the  bony  walls. 

If  a  stricture  be  detected  it  must  be  dilated  with  probes, 
in  the  manner  already  directed  in  page  316.  Should  there 
be  a  chronic  thickening  of  the  mucous  membrane,  with  a 
muco-purulent  discharge,  the  sac  must  be  washed  out 
twice  or  three  times  a  week  with  an  astringent  lotion  by 
means  of  an  india-rubber  bottle,  or  "Wells's  lachrymal 
syringe.  If  this  treatment  fail,  the  fistula  should  bo  laid 
freely  open  into  the  sac  with  a  cataract  knife,  the  point 
of  which  is  to  be  passed  through  the  fistulous  opening  on 
the  face  into  the  membranous  portion  of  the  canal.  Into 
the  wound  thus  made  a  piece  of  lint  is  to  be  introduced, 
but  it  should  be  removed  in  twenty-foi;r  hours,  after 
which  the  cut  edges  may  be  allowed  to  unite.  This 
treatment,  combined  with  the  use  of  probes  and  syringino- 
out  the  sac,  seldom  fails  to  cure  the  fistula.  In  those 
cases,  however,  where  the  fistxilous  opening  on  the  face  is 
large,  as  when  a  style  has  been  long  worn  and  afterwards 
abandoned,  it  will  be  often  found  of  service  to  pare  the 
edges  of  the  opening  and  unite  the  raw  surfaces  vsdth  a 
fine  suture. 

EPIPHORA  PROM  IffECHANICAIi  OBSTRTJCTION 
BY  TUMOURS.— The  cavity  of  the  lachrymal  canal  may 
be  partially  or  completely  occluded  by  tumours  which 
either  take  their  origin  from  within  the  sac,  or  by  those 
which  grow  from  the  antrum,  the  nostril,  or  from  the  base 
of  the  skull.  It  would  be  out  of  place  here  to  discuss  the 
nature  and  treatment  of  such  growths  ;  they  will  be  found 
fully  described  in  works  on  general  surgery.  It  is  suffi- 
cient to  indicate  that  epiphora  may  be  caused  by  the 
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presence  of  tumours  cither  -within,  or  in  the  neighbour- 
hood of  the  hichrymal  sac,  that  the  surgeon  may  not 
„     „,     disregard  the  possibihty  of  their  existence  in 
■   obstinate  cases  which  have  persistently  resisted 
I      all  treatment. 

TO  SLIT  TJP  THE  CANAIilCTJLTJS.— There 
'       are  several  ways  in  which  this  operation  may  be 
performed. 

1.  The   canaliculus   may  be  laid  open  on 
Critchett's  director  (Fig.  64),  The  patient  being 
seated  in  a  chair,  the  operator  stands 
behind  his  head  and  introduces  the  Fio.Oo. 
i:)oint  of  the  instrument,  which  he  holds 
between  his  finger  and  thumb,  along 
the  canaliculus,  and  then  drawing  the 
lid  outwards  with  his  ring  finger  to 
render  the  parts  tense,  he  with  the 
other  hand  slits  up  the  duct  by  passing 
a  cataract  knife  along  the  groove  of  the 
director. 

Care  should  always  be  taken  to  keep 
the  incision  external  to  the  caruncle, 
as  if  the  edge  of  the  knife,  as  it  is  run 
along  the  director,  is  turned  too  much 
towards  the  eye,  the  canaliculus  will  be 
divided  only  up  to  the  caruncle,  beneath 
which  the  remainder  of  the  duct  will 
tunnel,  unless,  indeed,  the  caruncle  be 
divided,  which  it  is  always  desirable  to 
avoid. 

2.  The  canaliculus  may  be  slit  up  by  Weber's 
knife,  which  consists  of  a  fine  blade  of  the  shape 
and  size  represented  in  Fig.  65,  with  a  minute 
button  at  its  extremity.  This  is  introduced 
into  the  punctum,  and  run  along  the  canal, 
when,  by  slightly  raising  the  hand  and  giving 
to  the  blade  a  cutting  movement,  it  is  made 
to  divide  the  canaliculus  to  the  extent  required. 

3.  The  canaliculus  may  be  laid  open  by  a  pair 
of  fine  scissors. 


OBLITERATION  OF  THE  LACHRYMAL  SAC  is  an 

operation  which  laas  been  frequently  performed  by  some 
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Coutineutal  surgeons  of  emineiicG  iu  cases  of  obstinate 
chronic  intlaramatiou  which  have  resisted  other  modes  of 
treatment.  Various  means  have  been  adopted  for  the  jour- 
pose  of  destroying  the  mucous  membrane  of  the  hichrymal 
canal,  such  as  laying  open  the  sac  by  a  free  external  in- 
cision, and  applying  to  its  interioreither  theactual  cautery, 
the  galvauo-cautery,  nitrate  of  silver,  potassa  c.  calce, 
chloride  of  zinc,  or  some  other  strong  caustic.  My  own 
feelmg  is  decidedly  averse  to  this  mode  of  treatment;  the 
lew  patients  who  have  come  under  my  notice,  in  whom 
attempts  have  been  made  to  obliterate  the  sac,  have 
prejudiced  me  unfavourably.  They  have  been  illustrations 
of  the  dilEculty,  well  known  to  all  practical  surgeons,  of 
destroying  a  mucous  canal.  In  each  case  the  lachrymal 
sac  was  not  obliterated,  but  the  nasal  and  canalicular 
openings  were  completely  closed,  and  as  a  result  there 
was  a  quantity  of  pent-up  secretion  which  distended  the 
sac,  and  formed  a  globular  tumour  below  the  tendo  palpe- 
brarum. There  are  few  cases  of  chronic  lachrymal  disease 
which  will  not  ultimately  yield  to  well-directed  and  con- 
tinuous treatment. 

KEMOVAL     OF    THE   liACHRYMAL  GLAND.— 

When  from  any  cause  it  has  been  decided  to  excise 
the  lachrymal  gland,  the  operation  adopted  by  the  late 
Mr.  Zachariah  Laurence*  may  be  performed.  An  in- 
cision is  to  be  made  immediately  below  the  up])er  and 
outer  third  of  the  orbital  ridge  through  the  skin  and  the 
fascia  connecting  the  periosteum  of  the  orbit  with  the 
upper  edge  of  the  tarsal  cartilage.  The  gland  is  then  to 
be  carefully  felt  for  with  the  finger,  and  having  made  out 
its  exact  position,  it  is  to  be  seized  with  a  pair  of  hooked 
forceps  and  drawn  forwards  out  of  the  wound,  whilst  its 
cellular  connections  are  carefully  severed  with  a  knife. 
Tree  ha3morrhage  often  accompanies  the  operation,  but 
the  bleeding  may  generally  be  arrested  by  a  stream  of 
cold  water  from  a  sponge.  The  wound  should  not  be 
finally  closed  until  all  bleeding  has  ceased. 

This  operation  should  never  bo  performed  for  the  relief 
of  epiphora  arising  from  disease  of  the  lachrymal  sac,  as 
the  evils  which  may  result  from  it  are  greater  than  those 
which  it  is  intended  to  cure. 


*  Ophthalmic  Eoviow,  No.  12,  p.  3G7 
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DISEASES    OE   THE   liACHBYMAL  GLAND  are 

extremely  rare;  so  seldom,  indeed,  is  the  gland  affected, 
that  in  the  lieports  of  the  Royal  London  Ophthalmic 
Hospital  for  ten  years,  from  1857  to  1867  inclusive,  out 
of  a  yearly  average  of  over  12,000  new  cases  only  twenty  of 
"  diseased  lachrymal  gland  "  are  recor'ded.  No  doubt  the 
lachrymal  gland  is  often  secondarily  involved  in  malig- 
nant tumours  of  the  orbit,  but  this  is  apt  to  be  overlooked 
from  the  fact  that  the  gland  is  either  excised  unnoticed 
with  the  morbid  growth,  or  else  it  is  sloughed  out  by  the 
action  of  the  caiistics  which  are  afterwards  used  to 
destroy  any  portions  of  the  tumour  which  may  have 
been  left  behind.  Although  the  lachrymal,  like  all  con- 
glomerate glands,  enjoys  a  special  immunity  from 
disease,  yet  it  is  not  altogether  exempt,  and  to  those 
affections  to  which  it  may  be  subjected  I  shall  now  refer. 

INFLAMMATION  OP  THE  LACHRYMAL  GLAND 

— D aery 0- adenitis — may  be  either  chronic  or  acute ; 
generally,  however,  it  is  the  former.  It  may  occur 
without  any  apparent  cause,  or  it  may  arise  from 
injury. 

Symptoms. — When  chronic  there  is  tenderness  and 
enlargement  of  the  gland,  which  can  be  felt  by  the 
finger  beneath  the  outer  part  of  the  edge  of  the  roof  of 
the  orbit,  and  occasionally  a  prolongation  of  the  enlarged 
gland  will  extend  into  the  upper  lid.  There  will  be 
probably  also  some  oedema  of  the  oculo-palpebral  fold 
of  conjunctiva  and  redness  of  the  lid.  If  thei'e  is  much 
swelling  of  the  gland  the  eye  will  be  displaced  downwards 
and  inwards. 

In  one  case  of  subacute  inflammation  of  the  lachrymal 
glands  which  was  under  my  care,  both  glands  were 
affected  symmetrically,  and  a  portion  of  the  enlarged 
glands  could  be  seen  and  felt  in  the  cuter  part  of  each 
upper  eyelid,  causing  the  lids  to  droop  over  the  eyes. 
Under  a  few  weeks'  treatment  the  sweUiug  of  the  glands 
completely  subsided.  The  disease  in  its  progress  seemed 
to  be  very  analogous  to  au  attack  of  mumps  or  inflamma- 
tion of  the  parotid  glands. 

If  the  inflammation  is  acute  there  will  be  pain,  redness, 
and  swelling  in  the  region  of  the  gland,  with  oedema  of  the 
lid,  and  chemosis  of  the  conjunctiva.  These  symptoms 
may  subside  under  treatment,  or  they  may  go  ou  to  the 
formation  of  pus. 
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Treatment. — Vov  the  chronio  inflamraatiou  of  the 
gland  small  doses  of  the  iodide  of  potassium  (F.  91), 
or  of  the  iodide  of  ammonium,  may  be  given,  and  an 
ointment  of  ammonii  iodid.  gr.  30,  adipis  gr.  240,  may  be 
gently  rubbed  night  and  morning  over  the  swelling,  or 
the  eyelid  may  be  painted  every  or  every  other  day 
with  the  tincture  of  iodine.  For  the  acuta  symiitoms 
one  or  two  leeches  may  be  applied  to  the  temple,  and  a 
warm  linseed-meal  poultice  over  the  eye.  If  the  inflam- 
mation should  continue,  and  pus  form,  an  incision  should 
be  made  in  the  line  of  the  orbit  to  give  vent  to  it,  as  soon, 
as  there  is  sufficient  evidence  of  its  presence. 

CYSTS  OF  THE  LACHRYMAL  GI^ANB—Dacryops 
— may  arise  from  acute  inflammation  and  abscess,  or  from 
ijy'ury.  Their  formation  is  apparently  caused  by  an  ob- 
struction more  or  less  complete  of  one  of  the  excretory 
ducts,  in  which  the  secretion  of  the  gland  accumulates  ; 
the  walls  of  the  canal  become  distended,  and  a  small 
elastic  tumour  shows  itself  in  the  locality  of  the  lachry- 
mal gland,  over  which  the  skin  is  freely  moveable.  In  a 
Paper  by  Mr.  Hulke  on  this  subject,  in  vol.  i.  of  the 
"  Ophthalmic  Hospital  Eeports,"  he  says  :  "  The  most 
characteristic  and  striking  sign  of  dacryops  is  the  sudden 
enlargement  which  the  tumour  undergoes  when  the 
patient  cries."  If  the  cyst  attains  a  large  size,  it  may 
seriously  interfere  with  the  movements  of  the  eyelid. 

Treatment.— The  most  efficient  method  of  dealing 
with  these  cysts  is  by  the  establishment  of  a  permanent 
fistula  on  their  inner  or  conjunctival  surfaces,  by  which 
the  tears  may  constantly  drain  away.  For  the  mode  of 
accomplishing  this,  see  Tiieatjient  of  Fistula  of  tue 
LACHRTiiAL  Gland,  in  the  next  Section.  Au  attempt  to 
dissect  the  cyst  out  through  an  incision  of  the  skin  is  apt 
to  lead  to  the  formation  of  a  permanent  external  fistula. 

PISTTJLA  OF   THE   LACHRYMAL  GLAND— 

cnjops  jistidosus — may  be  the  result  of  an  abscess  of  the 
lachrymal  gland  which  has  burst  externally,  or  of  a 
cyst  of  the  gland,  or  of  an  incised  wound.  There  is  a 
minute  opening  in  the  upper  and  outer  surface  of  the  lid, 
through  which  the  tears  from  time  to  time  trickle. 

Treatment. — The  edges  of  the  fistulous  opening  may 
be  pared  with  a  fine  scalpel,  and  be  then  brought  together 
with  a  single  wire  suture ;  or  the  end  of  a  fine-pointed 
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cautery,  having  beeu  made  hot,  may  be  introduced  into 
the  fistulous  orifice  ;  or  the  galvano-caustic  appai-atus 
may  be  xisad  in  a  similar  manner.  The  ])lan  of  treatment, 
however,  which  was  adopted  by  Bir  W.  Eowman,  in  a  case 
recorded  by  Mr.  Hulke,*  was  so  successful  that  I  will 
qiiote  it  in  detail.  "  A  single  thread  of  silk  was  armed 
with  a  needle  at  each  end,  and  one  of  the  needles  was 
introduced  into  the  fistulous  orifice  in  the  skin  on  the 
outer  si;rface  of  the  eyelid,  and  carried  for  a  short  distance 
upwards  ;  it  was  then  made  to  pierce  the  tibro-cartilage 
of  the  lid  and  the  conjunctiva,  and  the  thread  was  drawn 
out  at  the  inner  surface  of  the  lid.  A  similar  manoeuvre 
was  repeated  with  the  other  needle,  and  the  thread  was 
drawn  out  at  tiie  inner  surface  of  the  lid  at  the  distance  of 
a  quarter  of  an  inch  from  the  first,  and  a  little  nearer  the 
attached  border  of  the  lid.  In  this  way  the  cyst  was 
pierced  at  two  jDoints  by  the  thi-ead  which  encircled  in  a 
loop  the  small  intervening  portion  of  the  tissue.  The  two 
ends  of  the  thread  were  then  brought  out  at  the  outer 
commissure,  and  secured  iipon  the  temiDle  with  a  piece  of 
sticking-plaster.  The  presence  of  the  thread  occasioned 
very  slight  annoyance  ;  the  conjunctiva  lining  the  upper 
eyelid  became  a  little  swollen  and  injected,  and  tears  con- 
tinued to  flow  from  the  orifice  in  the  skin,  but  less  abun- 
dantly. Ten  days  afterwards,  the  thread  was  replaced  by 
a  thicker  one,  which  produced  more  irritation,  and  the  con- 
junctiva immediately  around  it  became  slightly  granular. 
An  attempt  was  now  made  to  close  the  aperture  in  the 
skin.  It  was  drawn  out  with  forceps  and  cut  off  with 
scissors,  together  with  the  little  piece  of  skin  immediately 
around  it.  The  edges  of  the  wound  were  brought  together 
with  two  serres  fines,  which  were  replaced  on  the  evening 
of  the  same  day  by  slii^s  of  plaster.  When  she  was  next 
seen,  after  an  interval  of  four  days,  the  wound  had  quite 
healed,  and  the  fistula  in  the  cutaneous  surface  of  the  lid 
had  perfectly  closed."  In  another  week  the  thread  was 
withdrawn,  and  the  small  bridge  of  tissue  which  had  been 
encircled  by  the  loop  cut  out.  "  This  opening  in  the  con- 
junctiva continued  patent,  and  there  was  no  further 
collection  of  mucus  nor  tears  in  the  cyst." 

SIMPIiE  HYPERTROPHY,  Or  CHRONIC  EN- 
liARGEMENT   OF   THE   LACHRYMAL    GLAND  is 

occasionally  met  with.    The  enlarged  gland  forms  on 


*  Eoyal  London  Oplitlialmic  Hospital  Eeports,  vol.  i.  p.  288. 
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imsighfcly  promiucucc  iu  the  upper  and  outer  part  of  tlio 
orbit. 

Treatment. — The  unn-ucut.  ammouii  iodid.  gr.  30  ad 
adipis  gr.  -JiO,  may  be  rubbed  into  the  swelling  night  and 
morning,  and  small  doses  of  the  potass,  iodid.,  or  of  the 
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Fig.  G6  is  drawn  from  a  pliotograpli  of  a  patient 
who  was  iiuder  my  care  for  great  enlargement  of 
both  lachrymal  glands.  The  right  lachrymal  gland 
I  completely  excised  ;  and  from  the  left  I  removed 
only  the  protruding  portion.  Tho  residt  was  very 
satisfactory. 

syrup,  ferri  iodid.,  may  be  given  twice  a  day.  Should 
this  treatment  have  no  effect,  the  unsightly  prominence 
may  be  excised :  or  the  whole  gland  may  bo  removed.  In 
a  case  lately  under  the  care  of  my  colleague,  Mr.  Strcat- 
feild,  he  removed  the  protruding  portion  and  left  the 
remainder  of  the  gland.  The  patient  made  a  satisfac- 
tory recovery,  and  has  since  continued  well. 

Sarcoma  of  tlie  Lachrymal  Gland  is  a  very 
rare  disease.  In  the  few  cases  v/hich  I  have  seen,  it  has 
occurred  as  an  infiltration  into  the  gland  tissue,  and 
formed  a  distinct  tumour  growing  into  the  upper  eyelid 
from  beneath  the  upper  and  outer  edge  of  the  orbit.  The 
following  case  was  under  my  care  at  the  Ophthalmic  Hos- 
pital : — A  poor  woman,  ret.  forty-two,  first  came  to  the 
hospital  on  December  31st,  1872.  There  was  then  dis- 
tinct proptosia  ;  the  eye  was  bulged  forwards  and  at  the 
same  time  pressed  downwards  and  inwards.    A  firm 
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tumour  could  be  distinctly  felt  withthe  finger  at  the  outer 
uiargiu  oC  tlic  orbit  corresponding  to  the  situation  of  the 
lachrymal  gland.    The  disease,  she  believed,  commenced 
about  two  months  before  she  applied  to  the  hospital.  The 
]3atient  was  kept  a  few  weeks  under  observation,  but  as 
the  proptosis  increased  she  was  in  February  admitted  into 
the  hospital.    I  then  removed  the  lachrymal  gland,  with 
the  new  growth,  by  a  single  incision  just  below  the  upper 
and  outer  third  of  the  orbital  ridge.    (See  Oi'EU.vTiON  roR 
Removing  Lacuiiymal  Gland,  p.  323.)    The  patient  soon 
recovered  from  the  operation  and  was  able  to  leave  the 
hospital.    She  was  reheved  of  all  the  previous  suffering  ; 
Imt  as  the  result  of  the  operation  she  had  complete  ptosis, 
aud  palsy  of  the  sixth  nerve,  so  that  she  could  not  evert 
the  eye.  "  These  evils  were  undoubtedly  caused  by  some 
laceration  of  the  levator  palpebra)  and  sixth  nei-ve  in  the 
removal  of  the  tumour,  which  pressed  upon  those  struc- 
tures."   The  ibllowiug  is  the  Report  of  the  examination 
of  the  tumour  by  Mr.  Nettlcship,  then  Curator  of  the 
Museum  :  "  The  ioortiou  removed  was  a  flatfish  tumour 
somewhat  irregularly  divided  into  about  three  or  four 
parts  or  lobes,  one  of  which  was  very  firm,  feeling  almost 
like  a  nodule  of  scirrhus,  while  the  others  had  a  somewhat 
firmer  consistence  than  normal  lachrymal  gland  tissue. 
The  entire  tumour  was  about  the  same  shape  as  the 
lachrymal  gland,  and  consisted  of  the  whole  of  that 
organ.    It  was,  however,  considerably  larger  in  area, 
though  not  much  thicker  than  the  normal  gland.  A 
microscopical    examination  was  made   after  moderate 
hardening  in  alcohol,  and  the  growth  proved  to  be  a 
small-celled  sarcoma  of  the  lachrymal  gland.    The  proper 
o-land-tissue  was  sparingly  scattered  through  the  tumour, 
and  much  of  it  had  probably  become  atrophiedbypressurc. 
The  morbid  growth  appeared  to  start  from  the  inter  folli- 
cular connective  tissue  of  the  gland,  where  the  normal 
nuclei  became  more  numerous.    A  stage  later  showed 
these  developed  into  si^indle-shaped  cells  ;  after  this  it 
seems  that  most  of  the  new  elements  remained  stationary 
at  the  round-cell  stage,  so  that,  in  fact,  the  bulk  of  the 
tumour  was  composed  of  small  round  or  roundly  oval 
cells  squeezed  tightly  together,  aud  intersected  with  more 
or  less  strands  of  elongated  cells  aud  threads  of  normal 
fibrous  tissues." 
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CHAPTER  X. 

DISEASES  OF  THE  EYELIDS. 

TINEA  TARSI  is  a  disease  of  the  follicles  of  the  eye- 
lashes. It  is  chvonic  iu  its  progi-ess,  difficult  to  com- 
pletely subdue,  aud  very  recurreut.  Iu  the  early  stage 
the  mai'gins  of  the  lids  are  red  aud  irritable ;  there  is  at 
6rst  an  excessive  secrotiou  from  the  follicles  of  the  cilia, 
which  accumulates  during  the  night,  and  causes  the  lids 
to  be  gummed  together  in  the  morning.  As  the  disease 
advances,  the  discharge  becomes  purulent  and  cakes  into 
scabs,  which  adhere  to  the  margins  of  the  lids,  and  to  the 
lashes.  Small  pustules  then  form  at  the  roots  of  the 
lashes,  and  these  burst  and  leave  superficial  ulcerations, 
which  are  generally  covered  with  yellow  crusts.  The  eye- 
lashes gradually  fall  out,  and  the  edges  of  the  lids  lose 
their  sharp  outline  and  become  rounded,  thickened,  aud 
everted.  With  the  eversion  of  the  tarsal  borders,  the 
punctum  lachrymale  is  drawn  away  from  the  globe,  and 
there  is  a  slight  but  constant  overflow  of  tears,  which  ex- 
coriates the  lids  and  keeps  up  the  redness  and  irritation. 
To  this,  the  extreme  stage  of  tinea  tarsi,  the  term 
lippitudo  has  been  applied. 

Tinea  tarsi  is  very  common  amongst  all  classes,  but 
especially  amongst  the  poor.  It  is  frequently  associated 
with  debility  and  constitutional  derangement,  and  is  one 
of  the  sequences  of  scarlatina,  measles,  and  whooping- 
cough.  Patients  who  have  once  suffered  from  it  are  very 
apt  to  have  recurrences  when  from  any  cause  their 
health  fails. 

Treatment.— One  of  the  most  important  elements  in 
the  treatment  of  tinea  tarsi  is  strict  cleanliness.  The 
lids  should  be  bathed  with  warm  or  tepid  water  night  aud 
morning,  and  all  scabs  of  dried  secretion  be  removed  be- 
fore the  application  of  any  of  the  remedial  agents.  On 
going  to  bed  a  little  of  the  unguent,  hydrarg.  nitratis 
dilut.  (F.  129),  or  of  the  unguent,  hydrarg.  oxidi  rubri 
dilut.  (P.  130),  should  be  smeared  on  the  tarsal  edges ; 
and  in  the  morning  after  the  lids  have  been  thoroughly 
cleansed  from  all  the  discharge  which  has  accumulated  on 
them  during  the  night,  they  should  be  bathed  with  a  mild 
astringent  lotion  (P.  48,  50).    The  lotion  may  be  also  used 
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several  times  during  the  day.    In  cluldron,  wlicn  the  eye- 
lashes  are  very  long,  it  is  often  of  service  to  cut  them  off 
close  to  the  lids  with  a  pair  of  scissors,  as  the  lids  are 
more  easily  kept  clean  when  there  are  no  lashes  upon 
which  the  discharge  can  cahe.    This  plan  of  treatment  is 
usually  sufficient  to  cure  a  slight  case  of  tinea ;  but  where 
there  are  superficial  ulcerations  or  pustules  at  the  roots 
of  the  cilia,  other  means  must  be  adopted.  Each  mornmg 
after  the  lids  have  been  freed  from  all  discharge,  a  solu- 
tion of  nitrate  of  silver,  gr.  5  to  gr.  10  ad  aquas  §1,  should 
be  applied  with  a  camel's-hair  brush  to  the  pustules  or 
ulcerated  sj^aces  between  the  lashes  ;   or  they  may  be 
touched  twice  or  three  times  a  week  with  a  stronger  solu- 
tion of  nitrate  of  silver,  or  with  the  dHuted  nitrate  of 
silver  points  (F.  6).    In  the  worst  cases,  where  the  edges 
of  the  lids  are  rounded,  thickened,  and  excoriated,  with 
the  puncta  drawn  away  from  the  globe,  the  canaliculi 
should  be  laid  open  in  the  manner  directed  at  page  Al'l, 
so  as  to  form  conduits  along  which  the  tears  may  how 
into  the  sac ;  and  a  weak  solution  of  nitrate  of  silver 
should  be  painted  dally  on  the  red  excoriated  mai-gins. 
Where  there  is  great  irritability  and  excoriation  of  tiie 
tarsal  edges,  I  have  found  much  benefit  from  the  use  of 
the  lotio  'boracis  (F.  59).    Whilst  ordering  local  apphca- 
tions  to  the  lids,  attention  must  also  be  paid  to  the  state 
of  the  patient's  health.  Tonics  of  iron  and  quinine  usually 
do  good;  but  in  very  chronic  cases,  accompanied  with  a 
thickened  and  eczematous  state  of  the  lids,  small  doses  of 
the  liquor  arsenicalis  given  twice  or  three  times  a  day  will 
be  often  of  service.    It  is,  however,  a  medicme  which 
should  be  seldom  prescribed  for  young  children. 

H0BDE0LUS--S7ve-is  a  small  boil  on  or  near  the 
margin  of  the  lid.  It  is  closely  connected  with  one  or 
more  of  the  cilia,  and  in  some  cases  it  seems  as  if  the  stye 
was  simply  a  suppurating  hair  follicle.  Generally  only 
one  stye  appears  at  a  time  on  the  lid,  but  others  are  very 
apt  to  follow.    A  succession  of  them  is  indicative  of  an 

enervated  state  of  health.  i     +i  „  ,^.,f;p„f 

Treatment.— In  the  very  early  stage,  when  the  patient 
feels  that  a  stye  is  coming,  and  before  suppuration  has 
commenced,  I  have  thought  that  I  have  on  several  occa- 
sions succeeded  in  arresting  its  progress  by  drawm?^^^^ 
across  the  tender  spot  on  the  tarsal  edge  a  P^^^^^^^^ 
the  mitigated  nitrate  of  silver  (F.  5),  or  a  camel  s-hair 
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pencil  charged  with  nitrate  of  silver,  as  directed  at  page  48. 
It  is  a  remedy  worth  trying  as,  if  it  fails,  the  patient 
has  in  no  way  suffered.  l)nring  the  advauce  of  the  stye, 
warm  applications  arc  host ;  fomentations  with  hot  water, 
or  the  decoction  of  poppy-heads,  and  a  warm  poiiltice  at 
night  covered  with  a  piece  of  oil-silk.  It  is  seldom  neces- 
sary to  i:innctnrc  a  stye;  the  pus  will  select  its  own  site 
at  which  to  point  and  make  an  exit  for  itself.  The  bowels 
should  be  cleared  of  all  irritating  matter  by  a  purgative, 
and  some  tonic  prescribed;  usually  the  mineral  acids 
with  bark  (F.  75),  or  quinine  with  the  jjerchloride  of  iron 
(F.  81),  agree  very  well.  In  children,  the  pulv.  cinchonaj 
cum  soda  (F.  148),  or  mist,  cinchonro  (F.  138,  139),  or 
some  preparation  of  iron  (F.  144,  145),  may  be  ordered. 
When  all  suppuration  has  ceased,  the  lids  may  be  bathed 
with  a  slightly  stimulating  lotion  (F.  50),  and  at  jjedtime 
a  little  of  the  unguent,  hydrarg.  uitratis  dilut.  (F.  129) 
may  be  smeared  on  the  tarsal  edges. 

ECZEMA  OF  THE  EYELIDS  frequently  accompanies 
strumous  corneitis  and  phlyctenular  ophthalmia  in  chil- 
dren. It  is  often  associated  with  eczema  behind  the  car 
and  sores  about  the  nostrils. 
I  Treatment. — If  the  child  is  seen  at  the  commencement 
of  the  disease,  when  the  eczcmatous  symptoms  are  acute, 
the  bowels  should  be  well  acted  on  with  a  powder  (F.  154, 
158) ;  and  a  mixture  should  be  given  repeatedly  during 
the  day,  with  small  doses  of  tartarated  antimony  (F.  136). 
The  diet  should  be  strictly  regulated.  The  best  local  ap- 
plication will  probably  be  the  lotio  boracis  (F.  59);  but  if 
this  should  fail,  a  lotion  with  zinci  oxid.  (F.  54)  may  be 
tried.  Ointments  generally  irritate,  and  in  most  cases 
should  be  avoided.  After  three  or  four  days  the  antimo- 
nial  mixture  should  be  omitted,  and  a  preparation  of  bark 
or  iron  be  ordered  (F.  138,  141). 

TRICHIASIS  is  an  irregular  displacement  of  the  eye- 
lashes, some  of  which  are  inverted  and  often  stunted  in 
their  growth.  By  their  friction  against  the  globe  they 
cause  severe  irritation  ;  and  when  the  inverted  cilia  brush 
against  the  cornea,  they  render  it  nebulous  and  vasculai'. 
Trichiasis  may  be  partial,  that  is,  limited  to  a  few  lashes, 
or  it  may  affect  the  whole  row.  For  the  causes  and  treat- 
ment of  trichiasis,  see  the  next  Section. 

DISTICHIASIS  is  when  from  some  cause  the  bulbs  of 
the  ciUa  have  been  so  shifted  that  there  is  a  distinct 
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double  row  of  lashes.  The  inaer  row  is  usually  turned 
inwards,  and  sometimes  so  completely,  that  the  lasliea 
cannot  be  seen  without  slightly  everting  the  lid  with  the 
linger.  Distichiasis  may  bo  partial,  or  it  may  involve  the 
whole  of  the  cilia. 

The  causes  of  both  tricbiasis  and  distichiasis  are 
purulent  aud  granular  oiihthalmia.  The  contraction  of 
the  palpebral  conjunctiva  which  takes  place  during  the 
healing  of  the  granulations,  pulls  uj^on  the  margins  of  the 
lid,  and  causes  a  displacement  of  the  bulbs  of  the  cilia, 
aud  an  incurvation  of  the  tarsal  cartilage. 

Treatment. — Thebcstoperation  for  severe 
cvL^es  of  trichiasis  or  distichiasis  is  excision 
of  the  whole  row  of  the  cilia.  The  patient 
is  thus  ra]5idly  and  permanently  relieved 
from  a  long  felt  trouble,  and  the  disiigurc- 
uieut  is  very  slight.  It  is  not  to  be  com- 
pared with  the  unsightliness  produced  by  the 
loss  of  the  oculo-palpebral  fold  of  sliiu, 
which  is  the  usual  result  of  those  operations 
which  endeavour  to  rectify  the  displaced 
lashes  by  shortening  the  integument  of  the 
upper  lid.  It  is  seldom  necessary'  to  excise 
the  cilia  of  the  loivcr  lid,  as  the  removal  of  a 
fold  of  skin  witb  the  corresponding  portion 
of  the  orbicularis  will  usually  suffice  (see 
page  337).  In  slight  cases,  whei-e  onlj'  a 
few  of  the  cilia  are  affected,  the  distorted  or 
displaced  lashes  may  be  pulled  out  with  a 
pair  of  cilia  forceps  (Fig.  67),  or  they  may 
be  excised.  If  the  inverted  lashes  involve 
as  much  as  half  the  tarsal  margin,  it  is 
better  to  excise  the  entire  row,  as  it  is  less 
noticeable  than  when  half  the  length  of  the 
cilia  have  been  removed. 


OPERATION  FOB  THE  REMOVAL 
OF  THE  EYELASHES. — This  consists  in 
first  splitting  the  border  of  the  tarsal  carti- 
lage, and  then  excising  the  thin  wedge  of  it 
in  which  the  bulbs  of  the  lashes  are  em- 
bedded. 

The  lid  being  drawn  tense  by  one  hand  of 
the  operator,  with  the  other  he  makes  a  long  incision  with  a 
cataract  knife  along  the  inner  or  ocular  edge  of  the  lashes, 
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and  of  a  snf&cient  depth  for  the  point  of  the  knife  to  pass 
beyond  their  roots.  A  second  incision  is  now  to  be  made 
on  the  onter  surface  of  the  lid  just  behind,  but  parallel  to, 
the  row  of  lashes,  so  as  to  cut  through  the  integument 
and  the  margin  of  the  cartilage  just  above  the  bulbs  of 
the  cilia :  the  depths  of  the  two  incisions  will  thus  meet, 
and  the  whole  row  of  lashes  will  be  excised.  The  cut 
surface  of  the  carti- 


lage should  now  be 
carefully  scanned 
over,  so  that  if  any 
of  the  bulbs  of  the 
lashes  have  escaped 
excision  they  may 
be  removed ;  should 
any  bo  left,  new 
lashes  will  sprout 
again  from  them, 
and  the  object  of  the 
operation  will  not  be 
completely  fulfilled 


Pig.  C8. 


as  even  a  single  eyelash 
brushing  against  the  cor- 
nea will  cause  consider- 
able iri-itation.  The  bulbs 
of  the  lashes  may  be  re- 
cognised by  their  appear- 
ing as  fine  black  dots. 

Lastly,  the  skin  should 
be  gently  pressed  over 
the  cut  edge  of  the  carti- 
lage, and  a  compress  of 
wet  lint  be  applied  to  the  eye  with  a  bandage.  No  sutures 
should  be  used. 

By  this  operation  the  lid  is  not  shortened,  for  the  edge 
of  the  cartilage  is  simply  split,  and  the  thin  wedge  of  it 
removed  in  which  the  lashes  are  implanted. 

To  facilitate  the  performance  of  this  operation,  either 
Snellen's  eyelid  forceps  {Fig.  68),  or  the  horn  spatula 
(Fig.  69),  may  when  practicable  be  used.  If  Snellen's 
forceps  are  selected,  the  lower  blade  should  be  gently 
insinuated  beneath  the  upper  eyelid  as  far  as  it  will  pass, 
and  tlicu  with  a  few  turns  of  the  screw,  a  metallic  clamp 
is  made  to  compress  firmly  the  circumference  of  the  lid 
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with  the  oxce]itlon  of  its  tarsal  Ijordor,  which  is  left  free 
for  the  operator. 


Pia.  G9. 


I 


111  'ij 


BEPOSITIO  CILIORUM.— This 
old  operation  was  first  described  by 
Celsus.  It  was  revived  by  Dr. 
Snellen,  of  Utrecht,  and  has  since 
been  advocated  by  Dr.  Argyll  Ro- 
bertson in  a  Paper  in  the  Edinlun/h 
]\[ont]dy  Journal  for  May,  1874. 
'Die  following  is  his  account  of  the 
operation  : — "  The  principle  of  the 
operation  consists  essentially  in 
causing  the  offending  eyelashes  to 
be  mechanically  turned  away  from 
the  eye,  and  made  to  grow  more  or 
less  in  the  proper  direction  by 
making  them  pass  irnder  a  narrow 
bridge  of  skin.  The  following  is 
the  method  of  performing  the  ope- 
ration : — A  very  fine  curved  needle 
has  the  two  extremities  of  a  very 
fine  waxed  silk  ligature  (or  hair,  as 
Celsus  directs)  passed  through  its 
eye.  The  needle,  being  firmly  grasped 
by  suitable  forceps,  is  then  passed 
through  a  narrow  fold  of  skin  at  the 
very  margin  of  the  lid,  close  to  one 
of  the  inverted  eyelashes.  The 
point  of  introduction  should  be 
external  to  the  point  of  emergence 
of  the  eyelash,  but  as  close  to  it  as 
possible  :  and  the  needle  should  be 
brought  out  after  passing  about  f " 
or]'"  under  the  skin.  The  needle 
and  ligature  should  be  drawn 
through  until  a  small  loop  alone 
remains,  when,  by  means  of  a  fine 
yMV  of  forceps,  the  eyelash  is  passed 
through  the  loop.  Traction  is  then 
made  on  the  ligature,  and  the  loop 
with  the  entangled  eyelash  is  drawn 
through  the  tunnel  in  the  skin.  The 
other  misdirected  eyelashes  are 
similarly  treated. 
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"  Very  little  irritation  follows  this  operation,  and  no 
special  after-treatment  is  necessary.  Tlie  patient,  how- 
ever, ninst  be  warned  against  tonching  or  rnbbing  the 
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Fig.  70  represents  the  passage  of  the  needle,  armed  with 
tUo  ligature,  under  a  baud  of  skin  close  to  the  point  of 
emergence  of  an  inverted  eyelash.  (The  direction  of  tho 
needle  has  been  represented  a  little  oblique,  not  to  complicate 
tlio  diagram.) 

eyelashes  for  twenty-four  honrs  ai'ter  the  operation,  as 
he  might  thus  force  the  eyelashes  back  out  of  their  new 
channel. 

Fig.  71. 


Fig.  71  represents  (be  uii-sdii-octed  eyelash  involved  in  tho 
loop  of  the  ligature. 

"  This  operation  is  only  applicable  to  those  cases  of 
partial  trichiasis  in  which  the  eyelashes  inverted  are  few 
in  number  and  of  considerable  size." 
,  liavc  been  tried  for  the  destruction  of 

the  hair  follicles  by  caustics,  but  the  treatment  is  only 
apphcable  to  those  cases  where  the  displacement  of 
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the  lashes  is  limited,  and  even  then  it  is  not 
satisfactory. 


Fig.  72  represents  the  eyelash  in  its  altered  position. 

Dr.  Herzenstein*  has  recommended  the  use  of  a  seton 
for  the  destruction  of  the  bnlbs  of  the  cilia,  and  in  cases 
of  partial  trichiasis  it  seems  applicable.  One  end  of  the 
thread  is  first  introduced  by  a  fine  needle  through  the  edge 
of  the  tarsal  cartilage,  and  passing  it  upwards  subcuta- 
neously  it  is  brought  out  at  a  point  beyond  the  roots  of 
the  cilia,  and  again  introduced  through  the  same  opening 
it  is  carried  onwards  beneath  the  skin  around  the  bulbs 
of  the  lashes  to  be  destroyed,  until  finally  it  emerges  on 
the  edge  of  the  lid  in  a  line  with  the  spot  at  which  it  first 
entered.  The  two  ends  of  the  thread  are  now  tied  together, 
and  they  are  allowed  to  remain  until  they  cut  their  way 
out,  by  which  time  the  hair  bulbs  are  destroyed  by  suppu- 
ration. 

ENTROPION,  or  AN  INVERSION  OF  THE  EDGE 
OE  THE  EYELIDS.— There  are  two  forms  of  this 
disease. 

a.  The  spasmodic  entropion. 

/3.  The  chronic  entropion,  which  is  dependent  on  strac- 
tural  changes  of  the  conjunctiva  of  the  lid. 

a.  The  spasmodic  entropion  is  due  to  a  spasmodic 
contraction  of  the  orbicularis.  It  may  occur  after  an 
injui'y;  or  during  any  affection  of  the  eye,  which  is 
accompanied  by  much  23hotophobia  and  lachrymation,  and 
particularly  if  the  eye  has  been  for  some  time  closely 
laandaged  up, 

*  Archiv  fUr  Ophthalmologic,  Bd.  xii.  p.  76,  1866. 
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From  the  constant  overflow  of  tears  the  tarsal  border 
becomes  red  and  excoriated ;  and  from  the  rei:)eated 
spasmodic  contractions  of  the  orbicularis  muscle,  the 
edge  of  the  lid  becomes  curled  inwards — sometimes  to 
such  an  extent  that  the  eyelashes  cannot  be  seen  without 
first  everting  the  tarsal  margin  by  drawing  it  down  with 
the  finger.  Spasmodic  entropion  is  frequently  seen  after 
the  operation  for  cataract,  and  especially  in  old  people 
with  the  skin  of  the  lids  loose  and  wrinkled.  This 
inversion  of  the  lashes  is  usually  confined  to  the  lower 
lid. 

For  the  treatment  of  this  form  of  entropion,  it  is 
sufficient  to  remove  a  narrow  strip  of  the  skin,  and  of  the 
orbicularis  muscle,  close  wp  to  and  nearly  the  length  of 
tlic  margin  of  the  lid.  This  is  to  be  done  by  first  pinching 
up  a  fold  of  the  skin  in  a  line  with  the  lid  by  a  pair  of 
forceps,  and  cutting  it  off  with  a  pair  of  scissors.  A 
corresponding  piece  of  the  orbicularis  is  then  to  be  seized 
with  the  forceps  and  excised  in  a  similar  manner.  No 
sutures  will  be  required  ;  but  when  all  the  bleeding  has 
ceased,  the  edges  of  the  wound  should  be  gently  pressed 
together,  and  a  light  pad  of  wet  lint  with  a  bandage 
fastened  over  them.  Complete  union  will  be  effected  in 
two  or  three  days. 

/3  Chronic  Entropion  is  caused  by  purulent  and 
granular  ophthalmia ;  by  injuries  to  the  conjunctiva  of 
the  lids  from  hot  metal,  lime,  mortar,  or  any  other 
escharotie  which  may  have  caused  a  destruction  of  a 
portion  of  that  membrane.  As  cicatrization  proceeds, 
the  contraction  of  the  conjunctiva  causes  the  margin  of 
the  lid  with  its  lashes  to  become  inverted  and  drawn 
towards  the  globe.  This  folding  in  of  the  lashes  is  a 
.source  not  only  of  great  discomfort  to  the  patient,  but  of 
danger  to  the  eye.  The  continued  brushing  of  the  lashes 
Hgainst  the  cornea  in  every  movement  of  the  eye  is  apt 
1(1  induce  a  troublesome  form  of  corneitis  with  ulceration, 
and  will  invariably  after  a  time  render  the  cornea  nebulous 
,  and  vascular. 

Treatment. — "When  the  entropion  is  severe,  and 
-  dependent  on  a  thickened  and  contracted  palpebral 
I  conjunctiva,  produced  by  granular  ophthalmia;  or  on 
ccicatrization  following  an  injury  to  that  membrane  from 
ssome  escharotie,  the  only  operation  which  wiU  afford 
{permanent  relief  is  the  removal  of  the  entire  row  of 
Llashes  (see  page  332).    Associated  with  the  inversion, 
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there  is  frequently  a  considerable  contraction  of  tbe 
palpebral  aperture.  When  this  exists  the  external  canthus 
should  be  first  divided  with  a  pair  of  scissors,  and  then  a 
fine  suture  inserted  between  the  divided  conjunctiva  and 
the  opposite  point  of  skin,  in  order  to  prevent  the  reunion 
of  the  edges  of  the  incision.  Thei-e  are,  however,  many- 
cases  of  entropion  due  partly  to  spasm  of  the  orbicularis, 
and  partly  to  a  contraction  of  the  palpebral  conjunctiva. 
For  this  class  one  or  other  of  the  numerous  operations 
for  everting  the  infolded  tarsal  cartilage  and  rectifying 
the  displaced  lashes  may  be  performed. 

BUKOW'S  OPERATION  FOR  ENTROPION.*— The 

object  of  this  oj^eration  is  to  restore  the  inverted  tarsal 
edge  to  its  normal  position,  and  thus  to  avoid  the 
necessity  of  removing  the  row  of  lashes.  In  entropion 
there  is  an  incurving  of  the  tarsal  cartilage,  so  that  the 
cilia  brush  against  the  surface  of  the  eye.  If  such  an 
eyelid  be  everted,  a  whitish  line  will  generally  be  seen 
running  parallel  to  the  margin  of  the  lid,  and  about  one 
line  distant  from  it :  it  is  ujDon  this  line  that  the  tarsal 
edge  is  flexed  on  to  the  globe.  The  operation  is  thus 
performed  : — The  lid  is  everted,  and  the  horn  spatula 
(Fig.  69)  having  been  placed  between  the  globe  and  lid, 
an  incision  is  made  completely  through  the  tarsal  cartilage 
about  one  or  one  and  a  half  lines  from  its  free  border 
along  the  whiic  line  above-mentioned,  and  extending  fi-om 
the  outer  to  tlie  inner  extremity  of  the  tarsal  cartilage, 
taking  care  to  sever  thoroughly  the  cartilage  and  all  the 
structures  of  the  lid  \ip  to  the  skin,  but  not  to  cut  the 
ciliary  margin  at  any  point.  The  lid  may  be  now  replaced, 
and  its  ciliary  border  will  probably  rest  against  the  globe 
in  its  proper  position,  and  the  operation  is  completed. 
]f,  however,  the  skin  of  the  lid  is  very  lax,  or  the  tarsal 
margin  is  still  inclined  to  curve  inwards,  a  piece  of  skin 
may  bo  removed  from  the  lid  by  pinching  a  portion  of  it 
up  with  Desmarres's  entropion  forceps  and  cutting  it  off 
with  a  pair  of  scissors.  The  edges  of  the  wound  are  then 
to  be  brought  together  with  fine  sutures. 

In  dividing  the  tarsal  cartilage  the  left  thumb  nail 
should  be  inserted  into  the  incision  to  keep  the  Ud  stead}'-, 
and  the  blade  of  the  knife  should  be  held  parallel  with 


*  Eel-liner  Kliuisclio  Wocheuschrift,  June  23,  1873.  Article  by 
Trank  BuUcr,  Loudon  Medical  Eccord,  August  13,  1873. 
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the  tarsal  edge  so  as  to  avoid  making  au  oblique  section 
of  the  cartilage. 

A  simple  and  very  efficacious  method  of  performing 
this  023eratiou  is  to  evert  the  lid,  and  having  placed  the 
horn  spatula  (Fig.  69)  beneath  it  to  protect  the  globe,  to 
make  at  one  extremity  of  the  white  line  which  runs 
parallel  with  the  tarsal  margin,  a  cut  with  a  fine  knife 
through  the  edge  of  tarsal  cartilage  of  sufficient  size  to 
admit  one  blade  of  a  pair  of  scissors.  Into  this  cut  one 
blade  of  the  scissors  is  inserted,  and  then  with  a  few 
decided  snips,  the  tarsal  cartilage  is  divided  along  the 
white  line  from  end  to  end. 

Mr.  Streatfeild  recommends  the  following  operation  of 
'■'  grooving  the  fibro-cartilage,"  a  full  account  of  which  is 
given  in  vol.  i.  of  the  "  Ophthalmic  Hosj^ital  Reports," 
p.  125: — "The  lid  is  held  with  Desmarres's  forcejDS,  the 
fiat  blade  jjassed  under  the  lid,  and  the  ring  fixed  uj)on 
the  skin,  so  as  to  make  it  tense  and  expose  the  edge  of  the 
lid.  An  incision,  with  a  scalpel,  is  made  of  the  desired 
length,  just  through  the  skin,  along  the  palpebral  margin, 
at  the  distance  of  a  line  or  less,  so  as  to  expose  but  not 
to  divide  the  roots  of  the  lashes  ;  and  then  just  beyond 
them  the  incision  is  continued  down  to  the  cartilage 
(the  extremities  of  this  wound  are  inclined  towards  the 
edge  of  the  lid)  :  a  second  incision,  farther  from  the 
palpebral  margin,  is  made  at  once  down  to  the  cartilage, 
in  a  similar  direction  to  the  first,  and  at  a  distance  of  a 
line  or  more,  and  joining  it  at  both  extremities  ;  these  two 
incisions  are  then  continued  deeply  into  the  cartilage  in 
an  oblique  direction  towards  each  other.  With  a  pair  of 
forceps  the  strip  to  be  excised  is  seized  and  detached 
with  the  scalpel." 

Another  excellent  oi^eration  is  one  practised  by  Arlt. 
He  first  splits  the  tarsal  cartilage  and  severs  the  entire 
row  of  cilia  from  the  subjacent  parts  as  in  the  ojDeration 
for  excision  of  the  lashes  (page  332),  but  with  this  differ- 
ence, that  he  leaves  them  still  attached  at  each  extremity 
to  the  lid.  He  then  removes  a  fold  of  skin  the  length  of 
the  lid  and  adjoining  the  incision  already  made,  and  into 
the  raw  surface  thus  exposed  he  plants  the  row  of  cilia, 
leaving  the  skin  connection  at  either  end  to  maintain  their 
vitality  until  union  is  effected.  A  few  fine  sutures  are 
inserted  to  keep  the  parts  in  situ. 

_  Graefe,  Pagenstecher,  and  Snellen  have  suggested 
different  operations  for  the  relief  of  entropion.  A 
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detailed  account  of  each  will  be  found  in  some  of  tho 
copious  Treatises  on  the  Ej^e  which  have  been  lately 
loublished. 

ECTROPION,  OR  EVERSION  OE  THE  EYELIDS, 

may  be  induced  by  either  injury  or  disease.  The  worst 
and  most  intractable  cases  are  those  which  are  the  result 
of  iujury  either  to  the  eyelid  or  to  the  tissues  in  its  im- 
mediate vicinity.  When  the  ectroi^ion  is  caused  by 
disease,  the  lower  lid  is  the  one  most  frequently  everted  ; 
but  when  it  is  the  result  of  accident  the  ujDper  lid  suffers 
eq^^ally  with  its  fellow.  The  defonnity  which  ectropion 
produces  is  often  very  great,  and  the  cause  of  much 
annoyance,  if  not  of  actual  suffering.  In  all  except  very 
slight  cases,  the  eye  having  lost  a  i^art  of  its  natural  pro- 
tection, is  liable,  from  undue  exposure,  to  attacks  of 
recurrent  inflammation  of  its  conjunctival  surface.  It 
also  becomes  what  is  commonly  called  a  wateiy  eye  ; 
owing  to  the  eversion  of  the  eyelid  the  punctum  is  drawn 
away  from  the  globe,  and  some  of  the  tears  are  constantly 
flowing  over  the  lid  onto  the  cheek.  Lastly,  after  the  lid 
has  been  long  everted,  the  conjunctiva  is  very  apt  to 
become  changed  in  appearance  and  character.  In  some 
instances  it  grows  almost  cuticular;  whilst  in  others 
it  becomes  so  hypertrophied  and  granular  as  to  acquire 
somewhat  the  look  of  a  fungoid  excrescence. 
Ectropion  may  be  produced — 

n.  By  the  cicatrization  following  the  destruction  of  a 
part  or  the  whole  of  the  skin  of  the  eyelid. 

/3.  By  the  cicatrization  of  a  wound  in  the  neighbourhood 
of  the  eyelids. 

y.  By  abscesses  in  the  cellular  tissue  at  any  point  near 
the  margin  of  the  orbit,  and  especially  if  associated  with 
diseased  bone. 

S.  By  the  cicatrization  following  lupus.  Both  the 
lupus  exedens  and  non-exedens  will  cause  very  severe 
ectropion. 

In  the  cicatrization  which  follows  an  absolute  destmc- 
tion  of  a  portion  of  the  integument,  the  loss  is  not  re- 
placed by  a  regrowth,  but  the  breach  is  chie%  repaired 
by  a  drawing  together  of  the  suri-oundiug  ])arts,  borrow- 
ing as  it  were  from  the  abundance  of  skin  in  the  neighbour- 
hood to  close  the  gap  which  has  been  occasioned  by  the 
injury.  The  wound  is  thus  greatly  reduced  in  size,  and 
that  which  yet  remains  oi^eu  is  repaired  by  the  develop- 
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nient  of  a  cicatricial  tissue,  which  closely  rcsemhles  the 
true  skin,  but  differs  froai  it  in  its  want  of  elasticity, 
softness,  and  vitality. 

If  the  wound  be  in  the  vicinity  of  the  orbit,  the  con- 
traction which  accomjianics  the  healing  jn-ocess  draws 
upon  the  tarsal  edge  of  the  lid,  and  gradually  everts  it. 
This  contraction  of  the  neighbouring  skin  towards  the 
seat  of  the  injury  is  not  confined  to  the  actual  period  of 
cicatrization,  but  continues  for  many  months  afterwards, 
increasing  the  extent  of  the  ectropion,  whilst  it  diminishes 
the  size  of  the  cicatrix. 

When  the  ectropion  is  caused  by  an  abscess  near  the 
margin  of  the  orbit,  very  little  if  any  of  the  skin  may 
have  been  involved  in  the  supjDuration.  The  ectropion 
is  then  dependent  on  a  portion  of  the  cellular  tissue 
having  been  destroyed  by  sloughing,  and  the  skin  be- 
coming drawn  and  adherent  to  the  parts  beneath,  in- 
stead of  gliding  smoothly  over  them.  With  the  contrac- 
tion of  tbe  skin  'towards  the  cicatrix  of  the  subjacent 
cellular  tissue,  a  pull  is  exerted  upon  the  eyelid,  which 
will  first  draw  down  its  tarsal  edge,  and  then  gradually 
evert  it. 

Two  foi'ms  of  ectropion  may  bo  recognised,  either  of 
which  may  be  produced  by  the  same  cai;se,  the  difference 
being  only  in  degree. 

1.  Where  there  is  apaifiaZ  eversion  of  the  eyelid,  with 
a  thickened  and  fungoid  condition  of  the  conjunctiva. 

2.  Where  the  eyelid  is  entirely  everted,  its  conjunctival 
surface  bemg  completely  exposed. 

The  first  form  is  most  frec[uently  caused  by  the  cicatri- 
zation of  a  wound  in  the  neighbourhood  of  the  eyelids ; 
whilst  the  second  is  generally  the  result  of  an  absolute 
destruction  of  a  portion  or  the  whole  of  the  skin  of  the 
lid  itself. 

Treatment  of  Ectropion.— I  will  first  describe  the 
changes  which  an  ectropion  produces  in  the  relative  posi- 
tion of  the  different  parts  of  the  eyelid,  and  then  consider 
the  mode  of  treatment  applicable  to  each.  1.  The  eyelid 
is  more  or  less  everted.  2.  As  a  consecpence  of  the  ever- 
sion, the  punctum  lachrymale  is  displaced :  it  is  drawn 
away  from  the  globe,  so  that  it  cannot  act  as  a  conduit 
for  the  tears.  3.  The  tarsal  edge  of  the  lid  is  more  or  less 
elongated,  according  to  the  extent  of  the  eversion.  4.  In 
many  cases  the  exposed  conjunctiva  is  hypertrophied 
and  thickened, 
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In  a  mild  case  of  ectroioiou  these  defects  will  be  only 
slightly  marlv-ed,  and  jDOSsibly  one  or  other  of  them  may 
be  absent :  but  when  there  is  a  great  eversion  of  the  lid, 
they  will  probably  be  all  present  and  distinctly  seen.  In 
treating  of  each  of  these  defects,  I  will  take  them  in  the 
order  in  which  it  would  be  wise  to  proceed  in  an  opera- 
tion for  their  relief. 

1.  If  the  punctum  lachrymale  be  displaced,  and 
drawn  away  from  the  globe,  the  canaliculus  should  be  slit 
up  so  as  to  convert  it  into  a  canal  along  which  the  tears 
may  flow  into  the  sac.  This  is  readily  accomplished  by 
cue  of  the  methods  recommended  at  page  322. 

2.  If  the  exposed  conjunctiva  is  much  tMck- 
ened  and  hypertrophied,  the  prominent  excrescent- 
looking  portion  should  be  excised.  This  is  most  easily 
done  by  seizing  hold  of  the  piece  of  conjunctiva  which  is 
to  be  removed,  with  a  pair  of  fine-toothed  forceps,  and 
cutting  it  olf  with  a  pair  of  small  scissors  curved  on  the 
flat.  The  contraction  which  accompanies  the  cicatrization 
of  the  conjunctiva  draws  the  edge  of  the^eyelid  inwards, and 
helps  very  materially  to  restore  it  to  its  natural  position. 

o.  If  the  tarsal  edge  of  the  lid  is  elongated,  it 
must  be  shortened  before  the  lid  can  bo  restored  to  its 
proper  position.  This  lengthening  of  the  tarsal  margin 
is  due  to  the  constant  pull  which  has  been  exerted  upon 
it  during  the  contraction  and  cicatrization  of  the  wound 
which  have  caused  the  ectropion.  To  remedy  this  defect 
a  V-shaped  piece  of  the  edge  of  the  lid  (as  in  Fig.  73)  may 
be  excised  with  a  flue  scalpel.  The  lips  of  the  wound  are 
then  to  be  brought  together  with  fine  pins  and  twisted 
sutures,  taking  care  that  one  of  the  needles  is  inserted 
close  to  the  tarsal  edge  (as  in  fig.  7-1.),  so  that  an  accurate 
apposition  of  the  corresponding  surfaces  is  secured.  A 
portion  of  the  tarsal  margin  may  thus  be  removed  from 
any  part  of  its  length ;  but  in  most  cases  it  is  advisaljle 
to  make  the  excision  from  the  extreme  end  close  to  the 
outer  canthus.  The  edges  of  the  wound  are  brought  more 
easily  and  accurately  together  than  when  the  part  excised 
is  near  the  centre  of  the  lid,  and  the  scar  which  is  left  is 
much  less  noticeable. 

4.  To  relieve  the  eversion  of  the  eyelid  many 
operations  have  been  suggested  and  practised.  The 
following  is  a  brief  account  of  some  of  the  operations  for 
ectropion,  and  the  conditions  upon  which  they  may  l:ie 
performed : — 
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a.  Where  there  is  complete  or  partial  eversion 
dependent  on  a  cicatrix  at  a  short  distance  from 

the  lid. — For  conveuicnco  oF  description,  I  will  deal  with 
a  case  in  which  the  lower  lid  is  the  one  affected  :  the  same 
plan  of  treatment,  modified  according  to  circurastauces, 
will  bo  applicable  to  ectropion  of  the  npper  lid.  If  the 
ectropion  is  partial,  and  due  to  a  small  cicatrix  which  is 
only  adherent  to  a  very  limited  area  of  the  cellular  tissue 
beneath  it,  while  around  the  scar  the  skin  will  glide  easily 
over  the  subjacent  tissues,  it  will  be  suliicient  first  to  free 
the  deep  adhesions  of  the  cicatrix  by  subcutaneous 
division.  A  tenotomy  knife  is  to  be  introduced  beneath 
the  integument,  at  a  short  distance  from  the  scar,  and  by 


Fig.  73.  Fia-  74. 


a  few  semicircular  sweeps  the  nuion  between  it  and  the 
cellular  tissue  will  be  parted.  If  this  is  satisfactoi-ily 
accomplished,  the  skin  will  glide  with  freedom  over  the 
parts  to  which  it  was  before  adherent.  The  tarsal  edge 
of  the  lid  should  now  be  shortened  in  the  manner  already 
described;  and  if  the  exposed  conjunctiva  is  much  thick- 
ened, a  portion  of  it  also  should  be  excised.  By  these 
means  the  lid  will  be  restored  to  its  normal  position,  and 
as  the  scar  will  be  lifted  from  its  original  site,  the  chance 
of  its  reuniting  to  the  parts  from  which  it  has  been  severed 
■will  be  diminished.  In  the  daily  dressing  of  the  wounds, 
the  lids  should  be  well  supported  with  a  pad  of  lint,  to 
prevent  the  cicatrix  being  again  drawn  down  to  its  former 
position. 
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p.  If  the  ectropion  is  severe,  and  the  cicatrix  which  has 
caused  it  is  dense  and  firmly  attached  to  the  subjacent 
parts,  a  different  proceeding  must  be  adopted.  One  very 
excellent  mode  of  treatment  is  by  including  in  a  V-shaped 
incision  the  cicatrix,  which  is  to  be  separated  by  a  few 
strokes  of  the  scalpel  from  all  its  adliesions  to  the  under- 
lying parts,  as  is  well  shown  in  Fig.  75. 

The  triangular-shaped  jaiece  of  skin  in  which  the  cica- 
trix is  included  is  then  to  be  pushed  upwards,  whilst  the 
lower  edges  of  the  Y  wound  are  united  by  two  pins  and 
twisted  sutures,  in  the  situation  marked  by  the  dotted 
lines  in  the  woodcut,  so  as  to  convert  the  V,  when  the 
parts  are  brought  together,  into  a  Y.  The  everted  lid  will 


Fio.  7o.  Fig.  70. 


thus  be  raised ;  but  in  order  to  keep  it  in  position,  its 
tarsal  edge  should  be  shortened  at  the  outer  cauthus, 
removing  at  the  same  time  a  small  piece  of  the  margin  of 
the  upper  lid,  to  which  the  lower  one  should  be  united  by 
pins  and  twisted  sutures.  If  the  conjunctiva  is  mue\i 
thickened,  a  portion  of  it  may  be  excised  before  shorten- 
ing the  lid. 

rig.  76  shows  the  appearance  the  eye  will  present  after 
the  operation  is  completed. 

The  following  operation  was  the  one  recommended  and 
performed  by  DiefFeubach  for  the  relief  of  ectropion  of 
the  lower  lid,  which  had  been  caused  by  a  cicatrix  at  a 
short  distance  beneath  it: — He  first  dissected  out  the 
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cicatrix  by  including  it  iu  a  triano'iilav  incision  (Fig.  77), 
tlie  base  of  whicli  corresponded  with  the  tarsal  margin  of 
the  lid.  Having  removed  tliis  triangular  ilap  of  skin,  he 
then  extended  the  cut  cc  to  ca,  cn,  to  allow  of  the  ready 
approximation  of  the  sides  h,  h  ;  which,  having  been  first 
raised  from  the  subjacent  parts  by  a  few  strokes  of  the 
scalpel,  he  brought  together  and  united  by  sutures,  as  iu 
Fig.  78.  The  two  lateral  incisions  ca,  ca,  he  then  fastened 
by  sutures  to  the  integument  beneath  the  lower  lid  in  the 
line  c,  c.  Fig.  78  represents  the  appearance  after  the 
o]3eration  was  completed.* 


Fig.  77.  Fio.  78. 


In  most  of  the  operations  for  the  relief  of  ectropion  the 
chance  of  success  will  be  materially  increased  by  adopting 
the  expedient,  first  suggested  and  practised  by  Sir  W. 
Bowman,f  of  temporarily  uniting  a  jDortion  of  the  corre- 
sponding tarsal  edges  of  the  upper  and  lower  lids.  This  is 
to  be  accomplished  by  jmring  the  thinnest  po.ssible  shaving 
fi-om  the  opjDOsed  tarsal  margins,  and  then  fastening 
them  together  with  a  single  fine  suture.  Immediate  union 
generally  follows,  and  the  lids  are  allowed  to  remain  closed 
for  some  weeks  or  months,  until,  indeed,  all  the  contrac- 
tion and  cicatrization  consequent  on  the  operation  for  the 
ectropion  have  passed  away.  When  it  is  desirable  to  part 
the  lids,  the  bond  of  union  may  be  divided  on  a  director 
with  a  single  stroke  of  a  scalpel. 


*  Piovicw  of  Zcis's  Handbuoli  der  plastisohen  Chinu'gio,  British 
and  Foreigu  Medical  Eeview,  vol.  vii,  p.  400,  from  which  the  wood- 
cuts havo  been  copied. 

t  Koyal  London  Ophthalmic  Hospital  Ueports,  vol,  vii,  p.  1. 


346 


DISEASES  OF  THE  EYELIDS. 


y.  In  those  cases  where  much,  of  the  integument 
of  the  eyelid  has  been  destroyed,  and  complete 
eversion  of  it  has  followed,  it  is  seldom  that  the  lid  can 
be  permanently  restored  to  its  natural  position  without 
some  plastic  operation.  After  the  lid  has  been  dissected 
from  the  adhesions  which  bind  it  down,  and  has  been  re- 
placed over  the  eye,  a  large  granulating  surface  will  be 
left,  which,  unless  covered  over  by  new  skin  borrowed  from 
a  neighbouring  part,  will  cause  during  cicatrization  a 
return  of  the  ectropion. 

I  will  not  attempt  to  describe  the  difiFerent  operations 
which  have  been  either  suggested  or  performed  for  the 
making  of  a  new  eyelid.  Each  case  presents  peculiarities 
of  its  own,  for  which  uo  special  directions  can  be  given. 
The  result  of  the  operation  depends  very  much  on  the 
ingenuity  of  the  surgeon  in  designing  one  fitted  for  the 
case,  and  on  his  dexterity  in  carrying  out  neatly  the  de- 
tails which  his  mind  has  conceived. 

A  few  general  directions  may,  however,  be  useful.  If 
the  ectropion  be  of  the  upper  lid,  it  is  generally  most 
convenient  to  borrow  the  skin  from  the  side  of  the  fore- 
head ;  but  when  the  lower  lid  is  the  one  affected,  it  may 
be  most  easily  obtained  from  either  the  side  of  the  cheek 
or  the  inner  side  of  the  nose. 

1 .  Before  attempting  a  plastic  operation  for  the  forma- 
tion of  a  new  eyelid,  sutBcient  time  should  be  allowed  to 
elapse  after  the  injurj''  for  the  skia  in  the  neighbourhood 
of  the  eye  to  have  recovered  as  far  as  possible  its  healthy 
elasticity  and  softness.  All  thickening  and  induration 
of  the  subjacent  cellular  tissue  should  have  passed 
away,  and  tlie  skin  should  glide  readily  over  the  parts 
beneath  it. 

2.  After  having  by  dissection  restored  the  lid  to  its 
proper  position,  the  size  of  the  surface  to  be  covered  with 
the  borrowed  skin  should  be  accurately  noted ;  and  the 
piece  which  has  to  be  taken  from  the  temple,  or  elsewhere, 
shouldbe  of  larger  dimensions  than  is  apparently  required, 
as  the  skin  contracts  about  one-sixth  when  detached  from 
the  part  it  originally  occupied.  It  must  also  be  remem- 
bered that  even  if  it  is  a  little  too  large,  a  further  con- 
traction of  it  will  take  place  during  the  healing  process, 
which  will  reduce  it  to  its  required  size. 

3.  Great  care  should  be  taken  to  leave  a  good  pedicle 
through  which  the  vascular  supply  of  the  new  lid  may  be 
maintained  until  it  lias  become  united  with  the  parts 
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(beneatli  it,  and  a  fresh  source  of  iionrislimeDt  has  been 
lestablishod.  It  is  also  advisable,  in  adapting  the  skin  to 
tthe  lid,  to  avoid  twisting  the  i3edicle  on  itself  more  than 
:is  absolutely  necessary. 

4.  Before  uniting  the  edges  of  the  new  lid  to  the  sur- 
rrounding  skin,  all  bleeding  should  be  arrested.  Nothing 
:  tends  more  to  delay  primary  union  than  a  clot  of  blood 
between  the  opposed  surfaces. 

In  nearly  all  cases  where  a  i^lastic  operation  is  required, 
:it  will  be  well  to  shorten  the  tarsal  margin  of  the  lid  in 
:  the  manner  already  described,  so  as  to  slightly  diminish 
•.the  size  of  the  palpebral  aperture. 

If  the  exposed  portion  of  the  conjunctiva  is  much 
■-thickened  and  granular,  a  portion  of  it  also  should  bo 
rremoved  with  a  pair  of  curved  scissors. 

Having  completed  the  operation,  a  layer  of  wet  lint 
-should  be  laid  over  the  lids,  upon  which  a  light  com- 
ppress  of  cotton  wool  should  be  fastened  with  one  or  two 
iturns  of  a  roller,  for  the  purpose  of  keeping  the  jjarts 
iiu  apposition  and  of  maintaining  a  certain  amount  of 
warmth. 

When  the  ectropion  is  due  to  an  extensive  destruction 
oof  the  skin  of  the  lid  and  the  surrounding  integument, 
?30  that  there  is  only  tight  cicatricial  tissue  around  the 
I  orbit,  I  have  succeeded  in  making  a  new  eyelid  with  a 
1  piece  of  skin  taken  from  the  arm.  My  first  case,  of  which 
tthe  following  is  an  abstract,  is  reported  in  the  Transactions 

■  3f  the  Clinical  Society,  1871,  vol.  iv.  p.  51  :  — 

'•  On  October  15,  1870,  I  clissocted  down  tho  lid  from  its  attaoh- 
I  aionts,  and  in  order  to  Iceop  it  in  position,  I  adopted  a  plan  first  sng- 
.'i.'Sted  by  Sir  W.  Bowman,  and  pared  at  two  points  the  corrospond- 
ng  tarsal  margins  of  tlio  lids,  and  nnited  them  by  two  fine  snturcs, 
i  ind  tlius  obtained  a  lixed  level  surface  npon  which  to  transplant 

■  iomo  now  skin  as  soon  as  tho  granulations  were  ready  to  receive  it." 

"  October  18. — As  tho  whole  of  tho  upper  eyelid  presented  a 
icaltby  gi'anulating  surface,  and  the  tarsal  margins  were  firmly 
nnited,  I  transplanted  a  portion  of  skin  of  the  size  of  a  silver  threo- 
)cnny-picco,  which  I  removed  witli  a  pair  of  scissors  from  tho 
uner  side  of  the  arm,  and  placed  it  on  the  nasal  side  of  the  lid,  as 
lit  that  spot  tho  gi-anulatious  looked  most  vascular  and  healthy.  A 
i)ioco  of  transparent  isinglass  jjlaster  was  laid  across  tho  lid  to  keep 
ho  piece  of  skin  In  silit,  and  over  this  a  fold  of  lint  with  a  compress 
!)f  cotton  wool  was  placed,  and  tlio  wliole  was  kept  in  position  by  a 
i.jiebreich's  bandage,  which  ^vas  drawn  firmly  across  both  eyes. 
1  joforc  fastening  tlie  bandage,  a  compress  of  cotton  wool  on  lint  was 
il.lso  applied  over  the  sound  eye,  as  it  was  essential  that  both  eyes 
■".honld  be  excluded  from  light,  in  order  to  prevent  any  disturbance 
fif  tho  lid  on  which  the  new  skin  had  been  planted,  from  that 
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constant  rolling  of  the  globes  which  goes  on  when  one  eye  is 
allowed  to  remain  open,  and  be  nsed  by  the  patient." 

"  On  October  29,  the  whole  of  the  raw  surfaces  were  completely 
sldnned  over." 

In  my  second  case,  I  transplanted  a  larger  portion  of 
skin,  and  succeeded  in  obtaining  a  favourable  result. 

The  following  is  from  the  report  in  the  Lancet, 
January  7,  1882  :— 

"  H.  E  ,  aged  fifty-one,  an  engine-driver,  was  admitted  into  the 

hospital  ou  November  25,  1881,  on  account  of  a  severe  ectropion  of 
the  right  upper  eyelid.  His  history  was  as  follows  :— Whilst  at 
work  driviug  an  engine  at  a  chemical  mauufactoi-y,  some  chemicals 
near  him  exploded,  and  the  liquor  was  blown  over  the  right  side  of 
the  face,  including  the  temijle,  brow,  and  upper  eyeUd.  He  was 
taken  to  the  Poplar  Hospital  and  placed  under  the  care  of 
Mr.  Brownflcld.  Much  of  the  bui-nt  skin  sloughed  and  a  largo 
granulating  surface  was  left.  The  healiug  of  the  wound  was 
facilitated  by  grafts  of  skin  placed  on  it  whilst  in  the  hospital. 

On  admission  into  Moorfields  Hospital,  there  was  a  severe 
ectropion  of  tlie  right  upper  eyelid  caused  by  dense  cicatrices.  The 
tarsal  edge  of  the  upper  eyelid  was  adherent  to  a  line  just  below 
the  eyebrow,  so  that  the  whole  eyelid  was  completely  everted. 
The  cicatrices  extended  round  the  temple  and  brow,  so  that  no 
healthy  skin  could  bo  obtained  with  which  to  make  a  new  eyelid. 
An  incision  was  made  just  above  the  tarsal  edge,  and  the  eyelid 
dissected  from  its  adhesions  was  made  to  fall  over  the  eye.  The 
tarsal  edges  of  the  upper  and  lower  eyelid  were  then  united  at  two 
points,  and  an  oval-shaped  piece  of  skin  half  an  inch  long,  and  a 
quarter  of  an  inch  wide,  was  cut  from  the  inner  side  of  the  forearm, 
aud  laid  upon  the  raw  surface,  and  fastened  in  position  by  two  fine 
sutures  to  the  upper  edge  of  the  wound.  The  parts  were  then 
covered  with  a  piece  of  lint  smeared  with  vaseline  and  a  compress 
of  cotton-wool  with  a  bandage  applied  to  keep  the  whole  in  situ. 
The  patient  progi-essed  favom-ably  ;  the  cuticle  desquamated  fi-om 
the  new  skiu,  which,  however,  retained  its  vitalitj',  aud  completely 
united  to  the  tissue  beneath  it.  Ou  December  23  the  patieut  was 
discharged  from  the  hospital,  well  pleased  with  the  result." 

PARALYTIC  AND  SPASMODIC  AFFECTIOIvS  OF 
THE  EYELIDS. 

PTOSIS,  or  a  drooping  of  the  upper  eyelid  over  the 
eye,  may  be  due — 

a.  To  paralysis  of  the  third  nerve,  or  to  that  bi'anch  of 
it  which  supplies  the  levator  palpebras  muscle. 

p.  To  injury  of  the  levator  palpebraa. 

y.  It  may  be  congenital. 

h.  Partial  ptosis  may  be  occasionally  met  with  in  old 
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people,  apparently  dependent  on  a  rcduudancy  of  wriukled 
integiTnieut. 

Ptosis  may  bo  either  complete  or  partial.  In  the  former 
the  greater  part  of  the  cornea  and  the  whole  of  the  pnpil 
is  covered  by  the  lid,  which  cannot  be  raised  by  the  will 
of  the  patient ;  in  the  latter  the  pupil  is  only  partially 
hidden,  and  the  lid  can  be  slightly  uplifted  by  a  strong 
efibrt. 

The  causes  which  may  produce  paralysis  of  the  third 
nerve,  or  of  one  or  more  of  its  branches,  have  been  already 
mentioned  in  the  Section  on  PiVrvALYTic  ArFECTiONS  op  the 
Muscles  of  tub  Eye,  page  292. 

Ptosis  from  injury  may  be  induced  by  a  wound  of  the 
upper  lid,  lacerating  the  levator  palpebrte  muscle  so  as  to 
impair  its  function. 

Treatment. — In  recent  cases  of  ptosis  arising  from 
paralysis  of  the  third  nerve,  or  of  the  filament  of  it  which 
goes  to  the  levator  palpebra3,  the  course  of  treatment 
recommended  for  paralytic  affections  of  the  ocular  muscles 
(page  298)  must  be  followed.  If,  however,  medicinal 
agents  fail,  relief  must  be  sought  from  some  operative^ 
proceeding.  For  congenital  and  traumatic  ptosis,  internal 
medicines  will  be  of  no  avail. 

In  deciding  on  an  operation  for  ptosis,  it  is  a  question 
what  amount  of  drooping  of  the  lid  will  render  surgical 
interference  advisable.  My  own  feeling  is,  that  if  the 
paralysis  is  partial,  and  without  any  effort  on  the  part  of 
the  patient  half  the  pupil  is  exposed,  no  operation  should 
be  performed.  If,  ho  vvever,  the  palsy  is  complete,  or  only 
a  portion  of  the  pupil  can  be  uncovered  by  a  great  effort, 
an  attempt  should  be  made  to  permanently  raise  the  lid, 
and  place  it  as  much  as  possible  under  the  control  of  the 
occipito-frontalis  muscle. 

The  various  operations  for  ptosis  are  based  on  the  one 
endeavoirr  to  place  the  upper  lid  under  the  action  of  those 
fibres  of  the  occipito-frontalis  which  are  mingled  with  the 
orbicularis.  This  end  may  be  accomplished  in  several 
ways.  The  following  is,  however,  the  most  satisfactory 
operation : — 

A  horizontal  incision  is  first  made  through  the  sldn  of 
the  upper  lid  about  2"'  from  its  tarsal  margin  and  along 
its  entire  length ;  the  lips  of  the  wound  are  then  separated 
by  drawing  them  apart  and  by  a  little  dissection  beneath 
the  integument,  until  a  considerable  portion  of  the  orbi- 
cularis covering  the  lid  is  exposed;  this  is  then  seized 
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with  a  pair  of  forceps,  and  a  horizontal  strip  of  the  muscle 
about  a  quarter  of  an  inch  in  width  is  excised.  The  edges 
of  the  wound  are  then  brought  together  with  three 
sutures,  each  of  which  is  made  to  pass  through  the  upper 
cut  iDortion  of  the  orbicularis.  In  this  manner  the  lower 
part  of  the  lid  is  brought  under  cover  of  the  upper  fibres 
of  the  orbicularis,  into  which  the  middle  and  outer  fibres 
of  the  occipito-frontalis  are  inserted,  and  thus  a  certain 
amount  of  control  over  the  upper  lid  is  given  to  that 
muscle.  In  addition  to  this,  the  power  of  closing  the 
lids  is  diminished  by  the  excision  of  the  broad  band  of  the 
orbicularis. 

An  attempt  to  relieve  ptosis  by  simply  excising  a  piece 
of  the  shin  of  the  upper  lid  is  generally  unsuccessful. 

PARALYSIS  OF  THE  ORBICULARIS  MTTSCLE— 

Lagoflitlialmos — is  caused  by  paralysis  of  the  portio  dura 
of  the  seventh  nerve,  and  is  usually  associated  with  jDalsy 
of  the  other  facial  muscles.  It  is  generally  due  to  some 
local  affection  of  the  portio  dura,  either  as  it  traverses  the 
bony  canal  in  its  passage  from  within  the  skull,  or  after 
it  has  emerged  from  the  stylo-mastoid  foramen.  It  may 
also  arise  from  disease  of  the  brain,  as  in  cases  of 
hemiplegia.  According  to  Dr.  Trousseau,  it  is  when  the 
facial  palsy  is  dependent  on  local  causes,  and  not  on  brain 
disease,  that  the  paralysis  of  the  orbicularis  is  most 
complete.  The  knowledge  of  this  fact  is  used  by  him  as 
a  point  in  diagnosis  ;  "  hence,"  he  sa3's,  "  if  a  hemiplegic 
patient  be  asked  to  shut  his  eye,  he  does  it  completely 
enough  to  hide  the  globe  of  the  eye,  whilst  the  eyeball 
remains  uncovered  in  cases  of  paralysis  of  the  seventh 
pair."* 

The  diseases  which  lead  to  the  paralysis  of  the  portio 
dura  of  the  seventh  nerve  are  syphilis,  rheumatism,  and 
gout,  either  of  which  may  cause  pressure  on  the  trunk  of 
the  nerve  from  an  exudation  in  its  immediate  vicinity,  or 
from  an  inflammatory  thickening  of  the  nerve-sheath. 
Palsy  of  the  facial  may  also  be  induced  by  the  nerve  being 
compressed  by  tumours  near  the  angle  of  the  jaw,  by  ex- 
posure of  tlic  side  of  the  face  to  cold  currents  of  air,  and 
I'rom  injur3\ 

The  symptoms  of  palsy  of  the  orbicularis  are,  an 


*  Trousseau's  Clinical  Medicine,  translated  by  the  Sydcnliam 
Bocioty,  vol.  i.  p.  3. 
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inability  to  close  tlic  e3'eiids,  and,  in  cxcej^tional  cases, 
where  the  paralysis  is  complete,  the  patient  has  not  the 
power  even  to  approximate  them.  A  peculiar  stare  is 
thits  given  to  the  eye,  from  which  the  affection  has  re- 
ceived the  name  of  lagoplitlialmos,  or  "  hare's  eye."  The 
lower  lid  having  lost  the  support  of  the  orbicularis,  falls 
away  from  the  globe,  and  the  puuctum  hccoraing  everted 
the  tears  flow  over  the  cheet,  and  the  tarsal  margins  are 
apt  to  become  excoriated.  The  most  distressing  symptoms, 
however,  from  a  loss  of  jjower  of  the  orbicularis  arise  from 
the  exj^osnre  of  the  eje,  from  the  imperfect  closure  of  its 
lids,  to  the  contact  of  foreign  particles,  and  the  irritating 
effects  of  wind  and  glare. 

Th.e  treatment  of  palsy  of  the  orbicularis  is  the  same 
as  that  described  for  the  paralytic  affections  of  the  ocular 
muscles  (see  page  298).  When,  however,  the  paralysis  of 
the  facial  nerve  is  due  to  some  local  cause,  as  the  presence 
of  a  tumour,  or  an  enlarged  gland  near  the  exit  of  the 
nerve  from  the  stylo-mastoid  foramen,  special  attention 
must  be  devoted  to  its  removal. 

To  protect  the  eye  from  exijosnre,  the  lids  may  be  kept 
closed  by  two  strips  of  i^laster  placed  across  their  tarsal 
edges  :  or  a  shade,  or  some  other  light  covering,  may  be 
worn  by  the  patient.  The  most  efhcient  mode,  however, 
of  preserving  the  eye  in  cases  of  palsy  of  the  orbicularis  is 
to  temporarily  unite  the  margins  of  the  lids  at  one  or  two 
points,  after  the  manner  first  practised  by  Sir  W.  Bowman 
in  his  operations  for  ectropion.  (See  Article  Ectropion, 
page  345).  In  a  patient  with  complete  paralysis  of  the 
orbicularis,  whose  eye  was  inflamed  from  exposure,  I 
adopted  this  treatment,  and  kept  the  lids  closed  for  two 
months,  when  the  orbicularis  having  recovered  power,  I 
divided  the  bands  of  adhesion,  and  set  the  lids  again  at 
liberty.*  By  this  simple  proceeding,  the  eye  was 
effectually  preserved  from  all  irritation,  and  the  in- 
flammation for  which  the  patient  came  under  my  care, 
rapidly  subsided. 

BLEPHAROSPASM,  or  spasmodic  contraction  of  the 
orbicularis,  causing  the  lids  to  be  tightly  grasped  upon 
the  globe,  occurs  in  all  afl'ections  of  the  eye  in  which 
photophobia  is  a  prominent  symptom.    It  is  caused  by 


•  Eoyal  London  Ophthalmic  nospital  Eoxjorts,  vol.  vii.  p.  5. 
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some  irritation  of  the  fifth  nerve,  inducing  a  reflex  con- 
traction of  the  orbicularis. 

a.  It  is  met  with  in  severe  cases  of  the  purulent  oph- 
thalmia of  infants ;  and  in  most  of  the  diseases  of  the 
cornea,  especially  those  which  are  marked  by  ulceration. 
The  continued  spasm  will  sometimes  cause  entropion,  by 
folding  in  the  tarsal  margins  of  the  lids.  This  spasmodic 
entropion  generally  happens  to  the  lower  lid. 

p.  It  frequently  occurs  in  granular  ophthalmia,  when 
from  spasm  of  the  orbicularis  it  is  often  difficult  to  evert 
the  lids  to  treat  the  granirlations. 

y.  It  may  accompany  the  simple  hyperjBsthesia  of  the 
retina,  which  is  occasionally  seen  in  anosmia  and  debility. 

6.  It  is  present  iu  most  cases  of  lodgment  of  foreign 
bodies  in  the  eye. 

e.  It  may  also  be  associated  with  neui'algia  of  the  fifth 
nerve,  especially  of  its  supra-orbital  branch. 

The  treatment  must  consist  in  the  endeavour  to 
arrest  the  spasm  Ijy  the  removal  of  the  source  of  the 
irritation.  When  a  foreign  body  is  suspected,  the  lids 
should  be  carefully  everted,  and  the  surface  of  the  cornea 
scanned  over,  as  if  a  particle  of  grit  or  dust  can  be 
detected,  the  taking  it  away  will  at  once  remove  all 
spasm. 

For  the  mode  of  dealmg  with  the  various  affections  of 
the  cornea,  or  with  granulations  of  the  lid,  the  reader 
must  refer  to  the  sections  under  their  respective  headings. 
In  spasm  of  the  orbicularis  arising  from  anasmia  and 
debility,  cinchona  with  small  doses  of  the  tincture  of  bella- 
donna will  be  found  very  useful,  or  some  of  the  prepara- 
tions of  iron  may  be  ordered.  The  eyes  in  all  cases  should 
be  iDrotected  from  exposure  to  glare  by  dark  neutral-tint 
glasses,  and  if  the  intolerance  of  light  is  seven;,  a  few 
drops  of  the  solution  of  atropine  (F.  15)  may  be  dropped 
twice  or  three  times  a  day  into  the  eye. 

When  the  blepharospasm  is  associated  with  neui'algia 
of  one  of  the  branches  of  the  fifth  nerve,  quinine  shovild  be 
given  in  full  doses,  and  the  pain  be  reUeved  by  the  sub- 
cutaneous injection  of  from  gr.  i  lo  gr.  I  of  the  acetate  of 
morphia  (F.  30),  according  to  the  age  and  sufi'eriug  of  the 
patient.  If  pressure  with  the  finger  on  the  infra-  and 
supra-orbital  branches  of  the  fifth  nerve  will  decide  which 
of  the  two  is  the  cause  of  the  reflex  spasm  of  the  orbicularis, 
that  nerve  may  be  subcutaneously  divided  with  a  tenotomy 
knife. 


SYPHILITIC  ULCERS  OF  THE  EYELID. 


353 


NICTITATION,  or  a  frequent  blinking  of  the  lids,  is  a 
peculiar  nervous  afl'ection,  in  some  patients  quite  involun- 
tary,  and  in  others  only  to  be  suppressed  by  a  strong 
effort  of  the  will.  It  is  sometimes  associated  with  chorea ; 
it  then  becomes  most  manifest  when  the  patient  is  self- 
conscious.  In  extreme  cases  the  nictitation  may  be  so 
frequent  and  beyond  the  control  of  the  will,  as  to  inter- 
fere with  all  duties  which  require  a  close  application  of 
the  eyes. 

Treatment. — If  any  source  of  irritation  can  be  detected 
to  account  for  this  reflex  action  of  the  orbicularis,  it  must 
bo  at  once  removed.  Inquiry  should  be  made  concerning 
the  functions  of  the  visceral  organs,  and  means  be  taken 
to  rectify  any  derangement.  If  there  be  chorea,  the  succus 
conii  may  be  tried  in  doses  from  half  a  drachm  to  three 
drachms  twice  a  day,  to  be  increased  according  to  the  age 
of  the  patient.  During  the  administration  of  the  drug 
its  effects  must  be  watched  carefully. 


ULCERATIONS  OF  THE  EYELIDS.. 

SYPHILITIC  ULCERS  OF  THE  LID  are  generally 

secondary  ;  it  is  rare  to  meet  with  the  primary  sore  in 
this  locality.  I  have,  however,  seen  a  chancre  on  the  eye- 
lid ;  it  was  in  a  child  under  two  years  of  age,  and  was 
followed  by  a  copious  secondary  eruption.  No  doubt  the 
virus  was  conveyed  to  the  lid  through  the  finger  of  the 
mother  or  the  nurse  of  the  child. 

Secondary  syphilitic  sores  on  the  lid  resemble  very 
much  in  appearance  epithelial  ulcers,  for  which  they  may 
be  easily  mistaken.  They  usually  commence  close  to  the 
tar.sal  margin,  which  they  partially  destroy, leaving  a  notch 
which  is  very  characteristic  of  the  disease.  The  ulcer  will 
often  heal  at  the  point  where  it  first  commenced,  whilst  at 
the  same  time  it  extends  itself  in  the  opposite  direction. 
In  this  respect  it  difi'ers  from  the  rodent  or  epithehal  sore, 
in  which  there  is  no  real  repair  of  any  portion  of  the  ulce- 
rated surface.  The  previous  history'of  the  patient,  when 
it  can  be  truthfully  obtained,  is  also  an  imjiortant  guide  in 
the  diagnosis  ;  but  in  cases  of  doubt  a  week  or  ten  days' 
treatment  with  anti-syphilitic  remedies  will  usually  decide 
the  true  origin  of  the  disease. 

Treatment.— As  an  application  to  the  sore,  a  weak 
mercurial  ointment  (F.  129,  130).    Internally,  a  mixture 
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with  iodide  of  potassium  (F.  91) ;  and  pil.  liydrarg.  sub- 
clilorid.  comp.  gr.  6  every  otlier  night ;  or  the  liq.  hydrarg. 
perclilorid.  (F.  101)  may  be  given  two  or  three  timea 
daily ;  or  the  iodide  of  potassium  and  perchloride  of  mer- 
cury may  be  combined  in  the  same  mixture.  If  the  patient 
be  a  child,  the  hydrarg.  cum  creta  (F.  151)  must  be  given 
every  night,  or  night  and  morning,  and  during  the  day 
small  doses  of  the  mist,  ferri  iodid.  or  the  mist,  potassii 
iodidi  cum  ferro  (F.  142, 143). 

KODENT  CANCER  OF  THE  EYELID  generally 
commences  as  a  small  pimple  in  the  skin,  near  the  tarsal 
edge,  which  ulcerates  and  then  scabs  over,  but  does  not 
heal.  The  granulations  of  the  ulcer  are  small,  the  secretion 
from  it  is  slight,  and  there  is  no  fetor.  It  usually  gives 
little  or  no  pain  ;  indeed  the  attention  of  the  patient  is 
often  called  to  it  for  the  first  time  only  by  a  sense  of 
itching,  which  causes  him  to  scratch  it  with  one  of  hia 
finger  nails;  and  to  this  scratch  is  frequently  attributed 
the  after-progress  of  the  disease.  Examined  between  the 
fingers,  the  ulcerated  surface  will  be  found  to  have  a 
hard  base  and  margin.  It  is  not  simply  an  ulcer,  but  it 
is  a  new  growth  or  infiltration  in  the  skin,  which  induces 
ulceration  of  the  surface  as  fast  as  the  deposit  takes  place. 
In  its  onward  slow  creeping  j^rogress  more  skin  is  involved, 
and  the  dimensions  of  the  ulcer  are  increased  ;  but  repair 
does  not  follow  destruction  ;  there  is  no  true  cicatrization 
in  rodent  cancer,  although  here  and  there  parts  of  the 
wound  may  be  imperfectly  scabbed  over. 

Rodent  cancer  does  not  affect  lymphatic  glands,  and  it 
generally  attacks  the  parts  of  the  face  above  the  mouth. 
The  disease  is  closely  allied  to  epithehoma,  into  which,  if 
left,  I  have  seen  it  converted.  I  cannot  say  whetlier  this 
change  is  due  to  a  mere  progress  of  the  disease,  or  whether 
it  is  that  rodent  cancer  is  loeculiarly  apt  to  have  super- 
added to  it  the  characters  of  epithelioma  after  the  same 
manner  that  old  standing  ulcers,  unhealed  wounds,  or 
scars,  become  epitheliomatous.  For  the  treatment  of 
rodent  cancer,  and  the  diagnosis  between  it  and  epithe- 
lioma, see  the  next  section. 

EPITHELIOMA  OF  THE  EYELID  —  EpiihcUal 
Cancer — is  rare  as  a  primary  affection,  but  it  is  occa- 
sionally developed  from  a  rodent  cancer  in  this  locality. 
In  the  early  stages,  eiDithelioma  resembles  rodent  cancer, 
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but  ia  the  later  periods  of  the  disease  there  is  a  marked 
distinction  between  them.  Epithelioma  invades  the 
lymphatics,  and  involves  the  neighbouring  glands,  which 
subsequently  intlame,  contract  adhesions  to  the  skin  and 
ulcerate,  whilst  in  rodent  caucer  tlie  glands  arc  not 
affected. 


Pig.  70. 


Fig.  70,  represents  a  priraarj^  epithelioma  of  tho  eyelid 
in  a  man  ;i3t.  sixty-live.  Tho  case  is  reported  in  tho  Koyal 
Loudou  Ophthalmic  Hospital  licports,  vol,  s.  p.  200. 

The  points  of  difference  between  rodent  cancer  and 
I  epithelioma  are  :  — 

Rodent  cancer  does  not  affect  lymphatic  glands,  whilst 
I  epithelioma  does,  and  often  at  an  early  stage  of  the 
'  disease. 

Rodent  cancer  is  a  rather  dry  ulceration  with  only  little 
:  secretion  and  no  fetor,  and  the  granulations  are  small. 
In  epithelioma  the  secretion  from  the  ulcerated  surface  is 
:  abundant  and  fetid, and  the  granulations  large,  exuberant, 
:  and  often  in  bosses.  ' 

Rodent  cancer  is  iisually  confined  to  the  upper  part  of 
:  the  face,  and  starts  always  in  the  skin,  whilst  epithelioma 
,  although  it_  has  a  preference  for  certain  localities,  as 
'  where  skin  joins  mucous  membrane,  may  under  certain 
I  conditions  attack  any  part  of  the  body  where  there  is 
:  epithelium. 

The  points  of  resemblance  between  rodent  cancer  and 
(epithelioma  are  : — ■ 

Both  rodent  cancer  and  epithelioma  arc  new  growths 
c  composed  mainly  of  epithehal  cells ;  and  the  new  growth 
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is  the  only  part  involved  in  tlie  ulceration.  As  the  gi'owth 
increases  and  includes  more  of  the  skin  and  deeper  tissues, 
so  the  ulceration  continues  to  extend;  but  the  ulceration 
does  not  go  beyond  the  new  deposit. 

Treatment  of  Epithelioma  and  Rodent  Cancer. 
— Excise  the  whole  of  the  disease,  carrying  the  incision 
into  the  sound  skin,  so  as  to  be  certain  that  none  of 
the  morbid  growth  is  left  behind.  Arrest  all  hasmorrhage 
by  means  of  ligature,  aud  if  necessary  with  the  actual 
cautery ;  and  then  thoroughly  soak  the  surface  ^vith  a 
solution  of  chloride  of  zinc  gr.  4-0  ad  aqua3  51,  or  touch 
it  over  with  the  solid  chloride  of  zinc.  A  little  simple 
dressing  is  now  to  be  placed  over  the  wound,  which  should 
be  allowed  to  heal  by  granulation.  If  in  the  course  of 
cicatrization  any  suspicious-looking  granulations  spring 
up,  they  must  be  at  once  destroyed  by  sprinkling  on  them 
a  little  of  the  chloride  of  ziuc  jDOwder  (F.  8),  or  by 
applying  the  chloride  of  zinc  paste  (F.  7)  spread  on  fine 
lint  or  linen.  There  are  other  ways  of  dealing  with  rodent 
and  epithelial  cancer,  such  as  destroying  them  with  the 
strong  nitric  acid,  or  with  the  liq.  hydrarg.  nitrat.  acid,  or 
with  the  chloride  of  zinc  ;  but  I  much  prefer  first  excising 
the  disease,  and  then  using  the  chloride  of  zinc  in  the 
way  I  have  described. 

TUMOURS  OF  THE  EYELIDS. 

TARSAIj  cysts  —  Meibomian  cysts  —  Chalazion  — 
usually  occur  as  small  isolated  tumoars  in  the  upper 
and  lower  eyelids.  There  may  be  two  or  three  of  them 
in  the  same  lid,  but  they  are  independent  growths,  and 
in  no  way  connected.  They  generally  grow  to  about  the 
size  of  a  small  pea,  but  they  will  occasionally  attain  much 
larger  dimensions.  They  are  developed  from  the  follicles 
of  the  Meibomian  glands,  of  which  they  seem  to  be  a 
morbid  expansion.  To  the  finger  they  feel  like  small  shot 
in  the  lid  ;  and  externally  they  give  a  nodulated  appear- 
ance, which  makes  the  patient  anxious  to  be  rid  of  them. 
They  vary  iu  consistence,  aud  in  tlie  character  of  their 
couteuts ;  in  some  instances  they  are  filled  with  a  solid 
or  thick  gelatinous  material ;  whilst  iu  other  cases  their 
contents  are  either  a  tr.ausparent  or  semi-opaque  curdy 
fluid,  or,  if  the  cyst  has  been  inflamed,  pus.  When  first 
noticed,  a  tarsal  cyst  is  usually  small  and  firm  ;  as  it 
grows  it  approaches  the  iuner  surface  of  the  lid,  its  con  • 
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;  tents  undergo  degenerative  softening,  and  tlio  conjunctiva 
;  immediately  covering  the  tumour  becomes  thinned  and  of 
:  a  bhiish  colour.  In  this  state  the  cyst  may  remain  for 
:  many  months  or  even  years  without  any  apparent  change, 
•when  from  some  unexplained  cause  it  may  inflame  and 
;  suppurate. 

Treatment. — The  best  time  for  operating  on  a  tarsal 
cyst  is  when  the  conjunctiva  covering  it  looks  thin  and 
bluish,  as  its  contents  are  then  more  easily  turned  out 
:than  at  an  earlier  stage  of  the  disease.     The  surgeon 

•  standing  behind  the  head  of  the  patient,  who  is  seated  on 
a  chair,  should  with,  one  finger  evert  the  lid,  and  with  a 
cataract  knife  make  an  incision  through  the  length  of  the 
conjunctival  wall  of  the  cyst  in  a  line  pai-allel  with  the 

: tarsal  margin;  if  the  tumour  is  large,  another  smaller 
:  incision  may  be  also  made  through  it  at  right  angles  to 

•  the  first.  With  a  fine  scoop  the  whole  of  the  contents  of 
tthe  cyst  are  then  to  be  evacuated,  and  this  is  best  done 
i  by  giving  to  the  scoop  a  slight  rotatory  movement,  which 
i  helps  to  break  up  the  material  within  the  cyst,  whilst 
;it  also  scratches  the  lining  membrane,  and  sets  ujd  sufficient 
linflammatoi'y  action  to  cause  the  obliteration  of  the  sac. 
IFor  two  or  three  days  succeeding  the  operation,  a  probe 
>  should  be  passed  along  the  line  of  the  incision,  to  prevent 
tthe  lips  of  the  wound  uniting  before  the  cavity  is  closed. 
IWhen  the  contents  of  the  cyst  are  so  solid  that  the  whole 
■cannot  be  shelled  out,  it  is  a  good  plan  to  apply  to  the 

i  interior  of  the  sac  a  probe  charged  with  nitrate  of  silver  ; 
■free  suppurative  action  will  be  thus  induced,  and  in  all 
:  probability  a  cure  will  be  effected. 

In  small  tarsal  cysts  which  have  a  feeling  of  solidity  like 
-small  shot,  and  especially  when  they  occur  in  the  lower 
eyelid,  the  method  suggested  by  the  late  Mr.  Critchett  is 
.-very  useful.  The  lid  being  everted,  a  fine  cataract  needle 
is  made  to  transfix  the  cyst  in  a  line  with  the  tarsal 
margin,  and  the  piece  thus  pierced  by  the  needle  is  excised 
wwith  a  cataract  knife. 

The  contents  of  the  cyst  are  then  turned  out  as  far  as 
■  possible  with  the  scoop.  No  attempt  should  ever  be  made 
"  to  dissect  out  a  tarsal  cyst  by  an  incision  through  the 
^skin  of  the  lids. 

N^VXTS  OF  THE  EYELID  may  be  limited  to  the 
sikin,  or  it  may  include  the  whole  thickness  of  the  lid,  and 
«xtend  through  the  palpebral  cartilage.    Sometimes  it  is 
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an  extension  of  a  similar  but  larger  growth  within  the 
orbit,  with  which  it  freely  communicates. 

Treatment— In  treating  na3vi  of  the  lid  it  is  of  great 
importance  to  avoid  destruction  of  healthy  skin,  lest  a  bad 
ectropion  should  follow  the  means  adopted  for  the  cure  of 
the  disease.  A  small  superficial  arterial  naavus  may  be 
often  dissected  out ;  or  it  may  be  destroyed  by  the  actual 
cautery,  using  the  finely  pointed  cautery  made  specially 
for  eye  purposes,  with  which  the  naevus  may  be  touched 
at  two  or  three  points.  Where  the  growth  extends  more 
deeply,  one  or  two  threads  soaked  in  a  strong  solution  of 
the  perchloride  of  iron  may  be  drawn  through  it,  and  be 
allowed  to  remain  until  suppuration  has  commenced, 
■when  they  should  be  removed. 

Another  very  efficient  way  of  treating  a  uasvns  of  the 
lid  is  by  electrolysis.  Prom  seven  to  ten  cells  of  the  con- 
tinued current  battery  will  be  sufficient.  The  positive 
needle  is  to  be  introduced  into  the  substance  of  the  nasvus 
at  one_  extremity  and  the  negative  at  the  other,  and  held 
in  position  until  a  visible  change  has  begun  to  take  place 
in  the  na3voidj  tissue,  which  is  indicated  by  a  change  of 
colour.  If  the  nasvus  be  large,  the  points  of  the  needles 
inay  be  shifted  to  other  parts  of  the  growth  at  the  same 
sitting.  Two  or  more  aj^plications  at  intervals  of  from 
one  to  three  weeks  may  be  necessary  to  completely 
obliterate  the  na3vus. 

When  the  nasvus  is  too  large  to  be  dealt  with  in  either, 
of  the  ways  mentioned,  it  must  be  ligatured.  The  plan 
recommended  by  some  surgeons  of  injecting  na2vi  with 
solutions  of  iron  or  of  tannin  is  dangerous  to  life,  and 
should  not  be  practised.  There  are  several  cases  on  record 
where  this  mode  of  treatment  has  terminated  rapidly  in 
death. 

SEBACEOUS  OR  DERMOID  CYSTS  occur  usually 
in  two  localities — at  the  upper  and  outer  margin,  and  at 
the  lower  and  inner  edge  of  the  orbit,  just  over  the  nasal 
process  of  the  superior  maxillary  bone.  They  are  con- 
genital, and  although  they  often  appear  to  the  touch  to 
be  superficial  and  loosely  attached,  they  are  in  reality 
placed  deejDly,  lying  in  a  depression  of  the  bone,  beneath 
the  orbicularis,  and  very  adherent  to  the  surrounding 
parts.  They  are  filled  with  sebaceous  matter  and  contain 
numerous  fine  hairs. 

Treatment.— They  should  be  dissected  out  through  a 
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single  incision,  made  over  the  centre  of  the  prorninence 
of  the  tumour,  and  in  a  line  corresponding  with  the 
carves  of  the  brow  or  the  orbit.  Care  should  be  taken 
to  remove  the  whole  of  the  cyst,  as  when  portions  of  it 
are  left  it  will  sometimes  re-form.  The  operation,  although 
apparently  very  slight,  is  one  which  often  recpiires  con- 
siderable neatness  and  dexterity.  In  removing  the  cyst 
at  the  lower  and  inner  angle  of  the  orbit,  much  trouble  is 
frequently  experienced  from  the  angular  artei-y  or  the 
frontal  branch  of  the  ophthalmic  being  divided,  and  the 
consequent  brisk  haimorrhage  which  follows.  ^  It  13 
seldom  that  a  ligature  is  required,  pressure  with  the 
finger  for  a  few  minutes  will  usually  suffice  to  stop  all 
the  bleeding. 

XANTHELASMA  PALPEBKABTJM,  called  also  by 
the  late  Dr.  Addison  and  Sir  William  Gull*  Vitiligoidea 
lilcma.    This  affection  consists  of  buff  or  yellow-coloured 
patches  of  the  skin,  which  are  most  frequently  seen  on 
the  eyelids  near  their  inner  angles.    These  markings  are 
often  placed  symmetrically  on  each  side  of  the  face,  either 
above  or  below  the  inner  canthi,  and  I  have  met  them  in 
a  few  instances  on  the  upper  and  lower  eyelids  of  both 
eyes.    The  patients  who  are  thus  afSected  are  nearly 
always  beyond  the  middle  age,  and  mostly  females,  never 
children.    Mr.  Hutchinson  says  that  these  xanthelas- 
mic  patches  invariably  begin  on  the  left  side  near  the 
inner  canthus.    He  thinks  that  that  they  are  evidences 
of  past  rather  than  of  coming  disease,  and  are  most 
liable  to  occur  in  those  who  have  suffered  from  severe 
and  freciuent  sick  headaches.    The  late  Dr.  Addison  be- 
lieved that  they  were  associated  with  disease  of  the  liver. 

Prognosis. — These  yellow  patches  on  the  eyelids  are 
perfectly  harmless.  They  may  increase  in  size  and  in 
number,  but  I  have  never  known  them  produce  discom- 
fort, or  in  any  way  interfere  with  the  free  movement  of 
the  lids.  When,  however,  these  discolorations  of  the 
.skin  are  of  large  size,  they  are  veiy  unsightly,  and  on 
this  account  they  frequently  become  the  source  of  much 
mental  anxiety. 

Treatment. — ~So  local  application,  nor  internal  ad- 
ministration of  medicine  will  diminish  or  eliminate  these 


*  Guy's  Hospital  Eeporta  for  1850, 
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buff  or  yellow-coloured  effusions.  As  a  rule  it  is  best  to 
leave  tbem  alone.  In  severe  cases  or  wben  tbe  yellow 
patcbes  cause  annoyance  from  the  disfigurement  tliey 
produce  I  excise  tbem.  I  bave  treated  several  cases  in 
tbis  manner,  and  tbe  patients  bave  been  well  pleased 
witb  tbe  results. 

EPICANTHUS. — Tbis  term  is  applied  to  a  crescentic 
fold  of  skin,  whicb  sligbtly  overlaps  tbe  inner  cantbus  of 
eacb  eye.  By  increasing  tbe  breadtb  of  tbe  integument 
between  tbe  eyes  a  peculiar  Cbinese  expression  is  given 
to  tbe  face,  wbicb  is  sometimes  distasteful  to  tbe  patient 
or  bis  relatives.  EjDicantbus  is  congenital,  and  usually 
decreases  as  tbe  child  grows  and  tbe  bridge  of  tbe  nose 
is  developed.    It  is  seldom  that  it  iaterferes  witb  sight. 

Treatment. — It  is  only  in  extreme  ei^icantbus  that 
any  operative  proceedings  should  be  adopted.  In  such 
cases  a  vertical  ellipse  of  skin  may  be  excised  from  tbe 
centre  of  tbe  space  between  the  eyes,  and  tbe  edges  of 
the  wound  united  with  sutures.  In  this  way  tbe  cres- 
centic folds  of  integument  will  be  unravelled,  and  tbe 
cantbus  of  eacb  eye  exposed. 

INJURIES  OF  THE  EYELIDS. 

ECCHYMOSIS  OE  THE  EYELIDS,  or,  as  it  is  com- 
monly called,  "  a  black  eye,"  is  an  effusion  of  blood  into 
tbe  cellular  tissue  of  the  lids  and  of  the  parts  sun-ound- 
ing  tbem.  It  may  be  limited  to  one  or  both  eyebds,  or 
it  may  extend  to  the  cellular  tissue  of  the  face  around 
the  orbit.  The  blood  is  generally  absorbed  in  the  course 
of  a  week  or  ten  days,  during  whicb  time  the  discolora- 
tion gradually  fades  away,  but,  in  doing  so,  passes  through 
a  variety  of  shades  which  must  be  familiar  to  all.  It  is 
very  rare  that  any  supiDuration  follows. 

A  black  eye  is  occasionally  complicated  with  fracture 
of  one  or  more  of  the  fi-ontal  or  ethmoidal  cells.  Tbis 
casualty  is  recognised  by  an  emphysematous  state  of  tbe 
eyebds  and  of  the  cellular  tissue  around  tbe  orbit.  Wben 
tbe  patient  blows  bis  nose,  air  is  forced  through  the  fissured 
bone  into  tbe  neighbouring  celhilar  tissue.  In  no  case  bave 
I  ever  seen  emphysema  of  tbe  lids  productive  of  any  barm, 
though  the  discomfort  it  occasions  is  always  great.  The 
patient  should  be  cautioned  not  to  blow  bis  nose  for  some 
days;  the  fissured  bone  will  then  soou  become  closed; 
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and  if  no  fresh  air  is  forced  into  tile  cellular  tissue,  that 
which  is  already  there  will  rapidly  disappear.  Pricking 
the  integument  with  a  fine  needle  to  give  vent  to  the  air 
is  seldom  if  ever  necessary,  and  should  not  be  resorted 
to  except  in  cases  of  extreme  tension  of  the  skin,  a  con- 
dition which  is  not  likely  to  occur  from  a  simple  fracture 
of  a  frontal  or  an  ethmoidal  cell. 

Treatment. — The  application  of  cold  immediately 
after  the  blow  will  limit  the  eifusion  of  blood,  and  so 
diminish  the  extent  of  the  after-discoloration,  and  may 
therefore,  shortly  after  the  receipt  of  the  injury,  be  ad- 
vantageously xised.    This  is  best  done  by  cold  evapora- 
ting lotions ;  or  by  af)plying  ice  in  an  india-rubber  bag  to 
the  eye  ;  or  by  a  fold  of  wet  linen  being  laid  over  the  eye, 
and  frequently  moistened  with  iced  water.    The  practice 
of  jDuncturing  the  swollen  parts,  as  recommended  and 
frequently  adopted  by  prize-fighters,  is  essentially  wrong. 
It  may,  and  no  doubt  does,  aiford  temporary  relief  to  the 
swelling  when  it  is  great,  but  it  renders  the  part  liable 
to  suppuration  and  erysipelas,  neither  of  which  would 
have  been  anticipated  if  the  skin  had  not  been  cut.  A 
remedy  which  has  for  many  years  received  considerable 
credit  is  a  poultice  of  the  hlaclc  bryony  root.  It  is  "  made  by 
mixing  some  of  the  black  bryony  root  scraped  finely  with 
a  little  crumb  of  bread.    This  is  placed  in  a  muslin  bag 
over  the  palpebraa  for  several  hours  together  ;  and  usu- 
ally it  has  an  excellent  effect  in  promoting  the  action  of 
the  absorbent  vessels.''*    It  is,  however-,  a  drug  which 
cannot  be  always  procured  :  the  best  place  to  seek  for  it 
is  from  one  of  the  herbalists  in  Covent  Garden  Market. 
The  tincture  of  Arn  ica  montana  has  also  acquired  a  great 
repute  for  the  power  it  is  supposed  to  possess  of  favour- 
ing the  absorption  of  blood  in  cases  of  ecchymosis.  It 
may  be  applied  pure  over  the  part  with  a  camel's-hair 
brush,  or  it  may  used  as  a  lotion  (F.  62). 

ABSCESS  OF  THE  EYELID— From  contusion  or 
laceration  of  the  integument  of  the  lid,  acute  inflammation 
;  and  suppuration  of  the  subjacent  cellular  tissue  may 
1  follow.  The  eyelid  becomes  red,  swollen,  and  shining, 
:  and  unmistakable  evidence  of  pus  is  soon  manifested. 
'  The  treatment  is  the  same  as  for  an  abscess  in  any  other 


*  Tyn-ell  ou  Diseases  of  the  Eye,  vol.  i.  p.  200. 
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part  of  the  body.  As  soon  as  it  is  clear  that  pus  has 
been  formed,  an  incision  should  be  made  to  give  vent  to 
it,  and  a  warm  poultice  should  be  afterwards  applied. 
The  ouly  jDoiut  which  requires  special  notice  is  the  v.'ay 
in  which  the  abscess  should  be  opened.  The  incision 
should  be  made  with  a  fine  sharp  knife  in  the  horizontal 
direction,  and  in  a  line  with  the  orbital  fold  of  skin  just 
beyoud  the  lid.  The  cicatrix  will  then  be  a  mere  line, 
and  from  its  situation  it  will  be  scarcely  observable. 

WOUNDS  OF  THE  EYELIDS  may  be  divided  into 

two  classes : — 

1.  Those  which  involve  only  the  skin  of  the  lid. 

2.  Those  which  have  cut  through  its  tarsal  border. 

1.  Wounds  which  involve  only  the  skin  of  the 

lid  require  the  same  treatment  as  similar  wounds  in  any 
other  part  of  the  integument  of  the  body;  but  from  the 
delicacy  of  the  skin  in  this  locality,  and  the  imijortance 
of  avoiding  as  far  as  possible  an  unseemly  scar,  more 
careful  manipulation  is  needed  to  bring  the  edges  into 
accurate  apposition. 

2.  Wounds  which  have  cut  through  the  tarsal 
border  of  the  lid. — In  lacerations  of  the  eyelid  there 
are  two  forms  of  injury  to  which  its  tarsal  margin  is 
cxjiosed : — 

a.  The  cartilaginous  border  of  the  lid  may  be  cut  or 
torn  through  at  any  part. 

/3.  The  rent  may  pass  through  the  canaliculus,  teai'ing 
it  away  from  the  punctum  lachrymale,  which  may  still 
remain  intact  at  the  extremity  of  the  cartilage. 

(a.)  Where  the  cartilaginous  border  of  the  lid 
has  been  cut  the  edges  of  the  wound  become  slightly 
drawn  apart,  and  an  unsightly  notch  is  formed,  as  shown 
in  Fig.  80.  If  the  wound  has  been  a  clean  incised  one, 
the  divided  ends  of  the  cartilage  should  be  very  accurately 
fitted  together  and  fastened  in  sUn  by  a  pin  and  twisted 
suture.  The  pin  should  be  a  very  fiue  one,  such  as  is  used 
by  entomologists  for  pinning  the  smaller  insects.  It 
should  be  made  to  pass  through  the  cartilage  of_  the  lid 
so  close  to  its  free  edge,  that  the  silk  when  twisted  on 
the  pin  will  slightly  overlay  the  tarsal  margin.  By 
attending  to  these  details  accurate  union  willbe  probably 
effected,  without  leaving  any  notch  or  irregularity  of  the 
border  of  the  lid.    When,  however,  the  edges  of  the 
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wound  of  the  cartilage  are  jagged  or  irregular,  as 
frequently  happens  when  the  lid  has  hecn  torn  hj  some 


Fig.  so. 


semi-blunt  instrument,  it  is  best  iirst  to  pare  them  smooth 
with  a  sharp  scalpel  before  bringing  them  together  with  a 
pin  and  twisted  suture. 

If  after  a  wound  of  the  cartilaginous  border  of  the  lid 
no  treatment  has  been  adopted,  the  edges  of  the  gap  are 
apt  to  become  more  widely  separated,  and  occasionally  a 
cci-taiu  amount  of  eversion  is  also  produced.  The  extent 
of  the  deformity  will  necessarily  depend  very  much  on 
the  depth  of  the  wound. 

(P)  When  the  canaliculus  has  been  torn  through 
and  detached  from  the  punctum,  as  in  Fig.  81,  a 
search  should  be  first  made  for  the  divided  end  of  the 

Fig.  81. 


tear-duct.  It  is  of  course  impossible  so  to  adjust  the 
torn  parts  that  the  punctum  and  the  canaliculus  can 
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again  be  made  to  communicate  witli  each  other.  If, 
therefore,  ^he  open  end  of  the  divided  canaliculus  can  be 
detected,  a  small  director  (Fig.  64,  page  322)  sho\dd  be 
passed  up  it,  and  with  a  cataract  knife  it  should  be  slit 
into  the  lachrymal  sac.  The  closed  tube  will  thus  be 
converted  into  an  open  canal  along  which  the  tears  will 
afterwards  flow  into  their  proper  channel.  The  torn  parts 
are  then  to  be  brought  into  their  normal  position  and 
fastened  in  situ  with  one  or  two  fine  silk  sutures. 


RESULTS   OF  INJURIES  AND  ULCEEATIONS  OF 
THE  EYELIDS. 

ANCHYLOBLEPHAEON  is  the  uuiou  of  the  margins 
of  the  eyelids  to  each  other.  They  may  be  either 
partially  or  completely  united.    It  is,  however,  seldom 


Pig.  82. 


The  woodcut  is  a  good  illustration  of  a  case  of  partial 
anchyloblepliaron,  and  shows  very  well  the  position  of  the 
fistula  which  is  so  frequently  met  with  when  the  mner  por- 
tions of  the  lids  are  irnited. 

The  dj-awing  was  taken  from  a  young  woman  who  had 
met  with  an  accident  nme  or  ten  years  previously,  when  she 
fell  down  and  struck  the  inner  angle  of  the  eye  against  one 
of  the  whalebones  of  an  nmbrella.  The  inner  caulhus  and 
the  inner  extremities  of  both  the  ej'elids  were  torn,  and  m 
the  process  of  repair  which  followed  the  injury,  the  inner 
margins  of  the  upper  and  lower  lids  became  united  to  about 
one-third  of  their  extent. 

that  the  adhesion  extends  throughout  the  entire  length 
of  the  lids.  The  inner  third  of  the  two  lids  is  more 
frequently  joined  than  the  outer  or  middle  portion.  In 
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nearly  all  cases  of  anchyloblepbaron,  whether  partial  or 
complete,  a  fistulous  opening  is  left  at  the  inner  canthus, 
through  which  some  ot'the  tears  find  their  way  onto  the 
face.  The  union  between  the  lids  may  be  either  direct, 
the  two  edges  being  completely  adherent,  or  they  may  be 
united  by  membranous  bands  passing  from  the  one  to  the 
other. 

The  causes  of  anchyloblepbaron  are  lacerated  wounds, 
or  any  accident  which  produces  an  abrasion  of  the  corre- 
spondiug  surfaces  of  the  tarsal  edges  of  the  eyelids. 

Treatment. — "When  the  union  between  the  lids  is 
direct,  and  a  fistula  exists  at  the  inner  canthus,  a  small 
director  should  be  passed  behind  the  adherent  margins, 
and  out  at  the  fistulous  orifice,  and  upon  it  the  adhesions 
may  be  severed  with  a  pair  of  scissors  ;  or  if  this  cannot 
be  readily  accomplished,  the  lids  may  be  dissected  apart 
with  a  sharp  scalpel. 

]f  a  membranous  band  is  the  bond  of  union  between 
the  two  lids,  it  should  be  divided  on  a  director  passed 
beneath  it,  and  the  projecting  portions  catofl'  close  to  the 
margins  of  the  lids.  T'he  chance  of  success  following 
either  of  the  operations  depends  very  much  on  the 
daily  dressing  of  the  wound  :  special  care  should  be  taken 
to  kee]5  the  lids  from  reuniting  during  the  progress  of 
cicatrization.  This  may  be  generally  accomi^lished  by 
daily  separating  them,  and  anointing  the  granulating 
surfaces  with  a  little  sweet  oil. 

SYIVIBIjEPHARON  is  an  adhesion  of  the  lids  to  the 
globe.  It  is  usually  produced  by  an  injury  which  has 
caused  either  a  destruction  or  an  ulceration  of  the  opposed 
conjunctival  surfaces  of  the  lid  and  globe,  and  their  subse- 
quent union  by  granulation.  Lime,  mortar,  and  burns 
from  hot  metals,  or  scalds  from  hot  fiaids  are  the  most 
frequent  causes  of  symblepharon,  but  it  may  be  produced 
by  any  agent  which  either  destroys  or  abrades  the  corre- 
sponding parts  of  the  lids  and  globe.  Most  of  the  very 
severe  cases  of  symblepharon  which  have  come  under  my 
notice  have  been  due  to  lime.  If  the  injury  it  has  inflicted 
is  severe,  it  is  absolutely  impossible  to  prevent  the  union 
of  the  lids  to  the  globe.  All  endeavours  to  keep  the  op- 
posed granulating  surfaces  apart  will  fail.  The  contrac- 
tion which  goes  on  during  the  process  of  cicatrization 
draws  the  lids  and  globe  into  close  a])2oosition,  and  direct 
union  will  ensue  in  spite  of  all  efforts  to  stop  it. 
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Symblepharon  is  said  to  be  complete  when  tlie  entire 
inner  surface  of  one  lid  is  adherent  to  the  globe,  and 
partial  when  tbe  adhesion  is  limited  to  only  a  part  of  the 
opposed  s'lrfaces.  Both  eyelids  may  be  often  seen  par- 
tially attached  to  the  globe,  or  the  lower  lid  may  be  com- 
pletely united  to  it :  but  it  is  exceptional  to  meet  with 
compiete  symblepbaron  of  both  the  upper  and  lower  lids 
of  the  same  eye.  The  lower  eyelid  is  much  more  fre- 
quently aifected  by  symblepbaron  than  the  upper. 

Two  forms  of  symblepbaron  may  be  recognised  ; — 

1.  Membranous  bands  or  frena  passing  between  the 
lids  and  the  globe. 

2.  Direct  and  close  adhesions  between  the  opposed 
surfaces  of  the  e3'e  and  lids. 

1.  Membranous  Bands  between  the  Lids  and 
Globe.— This  is  the  simplest  and  most  remediable  kind 
of  symblepbaron.  It  is  due  to  a  less  extensive  and  more 
superficial  injury  than  that  which  ]n-odnces  the  second 
form  ;  generally  to  some  limited  ulceration  or  abrasion  of 
the  corresponding  parts  of  the  eye  and  lids.  During  the 
healing  process  the  granulations  of  the  opposed  surfaces 
become  united,  but  the  constant  pull  which  is  exerted 
upon  them  by  the  luovements  of  the  globe  will  often  so 
stretch  the  adhesions  that  they  will  become  elongated 
into  membranous  bands. 

2.  Direct  and  Close  Adhesions  between  the 
Opposed  Surfaces  of  the  Eye  and  Lids.— These  are 
caused  by  an  absolute  destruction  of  corresponding 
portions  of  the  conjunctiva  of  the  eye  and  lids.  Deep 
ulceration  or  sloughing  follows  the  injury,  and  opposed 
granulating  surfaces  are  left,  which  ultiiuately  become 
firmly  adherent  and  blended  with  each  other.  During 
the  cicatrizatiou,  the  contraction  of  the  surroiindiug  con- 
junctiva draws  the  lids  and  globe  into  such  close  contact, 
that  the  movements  of  the  eye  cannot  stretch  the  bonds  of 
union,  and  the  lids  and  globe  remain  for  ever  afterwards 
firmly  bound  together. 

Treatment. — All  operations  for  the  cure  of  symble- 
pbaron are  as  a  rule  very  unsatisfactory  :  in  the  severe 
cases  they  generally  fail  to  effect  any  good ;  and  in  the 
milder  ones,  the  relief  which  is  afforded  is  comparative. 
It  is  only  in  the  slight  cases  that  positive  good  will  be 
found  to  follow  surgical  treatment — those  in  which  small 
membranous  bands  or  tags  of  adhesion  pass  between  the 
eyelids  and  the  globe.    When  these  arc  insulated,  so  that 
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a  pvobe  can  be  passed  beueatli  them,  and  the  oculo- 
palpebral  fold  of  conjnuctiva  still  exists  entire,  mnch 
benefit  will  be  derived  from  an  operation. 

There  are  two  ways  in  which  these  narrow  membranons 
bands  may  be  treated. 

a.  They  may  be  simply  divided  by  a  scalpel  or  a  pair 
of  fine  scissors  ;  and  by  daily  passing  the  end  of  a  probe 
dipped  in  a  little  sweet  oil  between  their  cut  ends, 
reunion  may  generally  be  pi-evented.  This  mode  of  treat- 
ment is,  however,  only  applicable  to  the  very  mild  cases, 
wbere  a  simple  tag  of  adhesion  ties  the  lid  to  the  globe. 

p.  If  the  bands  are  small,  they  may  be  first  ciit  off 
close  to  the  globe,  and  the  edges  of  the  wound  which  is 
thus  made  in  the  conjunctiva  may  be  drawn  together  and 
united  by  one  or  two  fine  stitches.  The  other  extremities 
of  the  bands  are  then  to  be  severed  from  their  attach- 
ment to  the  lid.  As  in  the  first  operation,  carefLil  daily 
dressing  will  be  required  to  prevent  a  rej unction  of  the 
cut  surfaces,  for  unless  the  wound  in  the  conjunctiva 
closes  by  immediate  union,  which  it  may  fail  to  do,  the 
tendency  to  a  return  of  the  symblepharon  is  veiy  great. 

In  those  cases  of  symlilepharon  where  there  are  direct 
and  close  adhesions  between  the  eye  and  the 
lids,  many  diSerent  plans  of  treatment  have  been  tried, 
but  most  of  them  without  much  success.  It  is  only 
where  the  extent  of  the  conjunctival  surfaces  involved  is 
small,  that  even  amelioration  can  be  hoped  for.  The  lid 
may  be  generally  easily  sej^arated  f  rom  its  union  with  the 
globe  by  a  careful  dissection,  but  we  have  no  means  at  our 
command  by  which  we  can  jirevent  their  again  uniting. 
Plates  of  metal  and  glass  shields  have  been  inter]:)Osed 
between  the  granulating  surfaces,  but  with  very  indifferent 
success.  They  have  been  generally  extruded  during  the 
contraction  which  accompanies  cicatrization. 

Mr.  T.  Pridgin  Teale,  of  Leeds,  has  suggested  a  plastic 
operation  in  cases  of  symblepharon,  which  he  speaks  of 
very  favourably.  He  first  described  it  in  the  "  Royal 
London  Ophthalmic  Hospital  Reports,"  vol.  iii.  p.  253,  in 
which  he  has  cited  cases  which  have  been  materially 
benefited  by  it.  In  a  short  note  wliich  he  has  kindly 
given  me  he  thus  describes  the  operation  :  "The  adherent 
lid  having  been  dissected  off  the  eyeball,  so  as  to  leave 
the  globe  jDerfectly  free  in  its  movements,  one,  or  if 
possible  two  flaps  of  the  conjunctiva  are  dissected  from 
the  sound  part  of  the  eycbali,  and  transplanted  into  the 
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gap.  If  any  portion  of  the  adherent  lid  is  united  to  the 
cornea,  the  separation  of  t]ie  lid  is  commenced  at  the 
margin  of  the  cornea,  leaving  the  apex  of  the  lid  still  in 
situ  as  an  opaque  spot  on  the  cornea." 

Taylor's  Operation  for  Symblepharon.— Dr  C 
Bell  Taylor  has  adopted  the  following  operation  for 
treating  cases  of  symblepharon  :— "  After  the  separation 
of  the  adherent  lid  from  the  eyeball,  a  thin  piece  of  skin 
IS  to  be  dissected  from  the  lid,  passed  through  an  incision 
in  the  tarsal  cartilage,  and  its  raw  surface  brought  into 
contact  with  the  denuded  portion  either  of  the  lid  or  of 
the  eyeball  itself.  In  this  way  the  two  raw  surfaces  of 
the  lid  and  eyeball  are  prevented  from  coming  into  con- 
tact until  the  wound  is  healed,  and  the  eyeball  itself  is 
set  free.  The  transplanted  skin  is  nourished  through  its 
base  in  the  first  instance,  which  is  divided  as  soon  "as  it 
has  taken  root  in  its  new  situation.  It  then  gradually 
dwindles,  taking  the  place  and  assuming  the  functions  of 
the  lost  mucous  membrane."* 


Fig.  83. 


The  woodcut  represents  a  case  of  symblepharon,  caused 
by  the  action  of  mortar  ou  the  eye. 

There  are,  however,  very  many  cases  of  symblepharon 
■where  no  operation  should  be  attempted.    The  extent  of 


•  British  Medical  Journal,  Feb.  b,  1876. 


HERPES  FRONTALIS. 


869 


tthe  adhesions  may  be  so  great  that  it  would  be  worse 
tthaii  useless  to  endeavour  to  divide  them. 

Anchyloblephiaron  and  Symblepharon  are  often 
;  associa,ted  ;  indeed,  with  the  union  ot'  the  margins  of  the 
•lids  it  is  very  general  to  find  also  some  adhesion  between 
tthe  conjunctival  surfaces  of  the  lids  and  globe.  It  is, 
1  however,  rare  to  find  in  one  eye  a  complete  union  of  the 
jglobe  to  the  lids,  and  of  the  lids  to  each  other. 

HERPES  ZOSTER  FRONTALIS.— This  form  of  herpea 
ideserves  special  attention,  as  it  is  occasionally  mistaken 
ifor  erysipelas  of  the  head,  and  the  eye  is  frequently 
.lafFected  during  the  attack.  It  is  the  source  of  very  great 
-suffering  to  the  patient ;  severe  neuralgia  often  precedes 
tthe  herpetic  eruption,  accompanies  it,  and  continues  for 
.ian  indefinite  period  after  it  has  passed  away. 

Herpes  frontalis  is  always  unilateral.  It  occurs  but 
oonce  in  a  lifetime,  and  the  old  are  more  liable  to  be 
aattacked  than  the  young.  I  have  had,  however,  under 
imy  care  a  lad  only  fourteen  years  of  age,  who  had  suffered 
<sevcrely  from  an  attack  of  this  disease. 

Symptoms.— The  affection  commences  with  small  red 
:  patches,  which  appear  in  succession  upon  the  brow  and 
•forehead  of  one  side  of  the  head,  and  upon  which  trans- 
parent vesicles  _  rise.     When  the  eruption  is  fully  de- 
veloped, it  consists  of  clusters  of  vesicles  on  bright  red 
^  erythematous  patches,  with  portions  of  more  or  less  clear 
sskin  between  them.    These  patches  usually  follow  the 
ccourse  of  the  branches  of  the  supra-orbital  division  of  the 
I'frontal  nerve  over  the  upper  eyelid,  brow,  and  one  side  of 
Ibhe  head,  but  occasionally  vesicles  will  appear  in  the 
■  :lircctiou  of  the  terminal  branches  of  the  supra-trochlear 
•aerve,  and  on  the  side  of  the  nose  in  the  line  of  the  nasal 
;wig  from  the  ophthalmic  nerve.    After  a  few  days  the 
.  csicles  begin  to  wither  and  collapse,  the  fluid  within  them 
,^rows  turbid,  and  they  become  covered  with  dark  crusts, 
.vhicli  shortly  fall  oft',  leaving  scars  and  pits  which  are 
requcntly  permanent.    There  is  usually  some  oedema  of 
be  side  of  the  face,  and  the  eyelids  may  be  so  swollen  as 
I  render  an  examination  of  the  eye  imi^ossible.    The  eye 
.t  tcn  becomes  affected,  and  generally  at  about  the  time 
vhcn  the  vesicles  are  beginning  to  fade.    The  inflamma- 
lon  may  be  only  conjunctival,  but  more  frequently  there 
s  some  ulceration  of  the  cornea  with  slight  iritis.  The 
luration  of  the  disease  is  from  ten  to  twelve  days,  but 
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the  inflammation  of  the  eye  which  it  has  excited  may 
last  for  many  weeks,  and  be  the  source  of  much  anxiety 
and  trouble.  The  pain  is,  as  a  rule,  excessive  and  neu- 
ralgic; it  is  over  the  brow  and  forehead,  along  the  inner 
and  upper  edge  of  the  orbit,  and  down  the  inside  of 
the  nose,  and  occasionally  patients  complain  of  very 
severe  pain  in  the  lobe  of  the  ear. 

The  points  of  diagnosis  between  herpes  frontalis  and 
erysipelas  have  been  well  laid  down  by  Mr.  Jonathan 
Hutchinson.  He  says  :  "  Herpes  frontalis  is  always 
hmited  to  one  side,  never  transgresses  the  median  line  of 
the  forehead  and  nose.  It  never  affects  the  cheek, 
although  there  may  be  some  sympathetic  oedema  of  this 
part  (osdema  of  contiguity).  There  is  less  general  swelling 
of  the  skin  than  in  erysipelas,  and  in  some  cases  very 
little.  The  vesicles  of  herpes  are  smaller,  more  defined, 
more  numerous,  and  altogether  much  more  conspicuous 
and  pronounced  than  are  the  bulla;  of  erysipelas.  There 
is  much  more  pain  and  much  less  constitutional  dis- 
turbance in  herpes  than  in  erysipelas.  The  strictly  uni- 
lateral character  of  the  one  contrasted  with  the  irregular 
location  of  the  other  is,  however,  the  most  reliable  feature 
for  the  purpose  of  ready  diagnosis."  * 

Treatment.— The  objects  to  be  accomplished  during 
the  progress  of  the  disease  are  to  relieve  the  heat  and 
irritation  of  the  affected  parts,  to  give  ease  to  the  neural- 
gic pains,  and  to  procure  sleep.  A  fold  of  lint  wet  with 
the  lotio  zinci  oxidi  (F.  or  with  the  lotio  conii  cum 
opio  (F.  44),  may  be  laid  over  the  surface,  and  moistened 
as  often  as  it  becomes  hot  or  dry.  Opium  should  be 
administered  internally,  either  in  small  repeated  doses, 
or  in  one  full  dose  sufficient  to  procure  sleep  at  bedtime. 
The  subciitaneous  injection  of  morphia  (F.  30)  is  of 
great  service,  and  may  be  given  iu  doses  of  from  gr.  ^ 
to  gr.  and  repeated  if  the  suffering  is  severe.  The 
bowels  should  be  acted  on  by  some  mild  purgative,  and 
quinine  in  doses  of  from  gr.  1  to  gr.  3  ordered  two  or  three 
times  a  day. 

For  the  relief  of  the  neuralgic  pains,  which  are  often  so 
persistent  after  the  rash  has  completely  passed  away, 
the  painful  parts  may  be  gently  rubbed  with  the  lini- 
ment,  aconiti  cum  belladonna  (F.  34),  and  the  tiuct. 


*  lioyal  London  OplitLalmic  Hospital  Eeports,  vol.  v.  p.  192. 
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ccannabis  Incllcre,  iu  doses  of  from  1)1^5  to  111^15,  may  bo 
jprescribed  two  or  three  times  a  day,  with  an  opiate  or  sub- 


FiG.  8.1. 


Fig.  81  was  drawu  from  tlio  photograph  of  a  patieut  ret. 
sixty-five,  who  had  suffered  from  an  attack  of  herpes 
froutalis,  two  years  before  oomuig  under  my  care.  Tho 
attack  was  ushei'ed  in  and  accompanied  by  pain,  and  since 
tlie  cicatrization  of  the  herpetic  sores  there  has  been 
constant  pain,  never  absent,  but  varying  iu  hitcnsity.  Tho 
pain  was  strictly  confined  to  tho  riglit  side  of  the  head, 
most  acute  over  the  broAv,  and  of  a  less  degree  iu  tho 
course  of  the  infra-orbital  branches.  One  side  of  tho  fore- 
head, as  represented  iu  the  woodcut,  was  white  from  denso 
cicatricial  tissue,  which  had  tilled  \ip  the  sores  caused  by 
the  herpetic  eruption.  The  scars  were  limited  to  one-half 
of  the  forehead,  as  if  a  line  had  been  drawu  down  tho 
middle  line  of  the  forehead  and  nose.  To  relieve  tho 
excessive  pain  from  which  she  suffered,  I  excised  about 
three-quarters  of  an  inch  of  the  supra-orbital  nerve,  and 
divided  subcutaneously  the  infra-orbital  as  it  passed  out  of 
the  foramen.  The  side  of  the  head  was  numbed  after  the 
operation,  but  the  relief  of  pain  was  complete.  The 
subcutaneous  division  of  the  infra-orbital  ucrve  had  to  be 
repeated,  but  after  each  operation  she  was  much  reUeved.* 

cutaneous  injection  of  morphia  at  bedtime  if  the  neuralgia 
is  sufficient  to  prevent  sleep.    Dr.  Bazin  "  gave  arsenical 


*  Medical  Times  and  Clazetto,  1878,  vol.  i.  p.  137, 
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preparations  witli  success  in  the  obstinate  neuralgia 
consecutive  to  herpes  zoster,  and  so  accomplished  cures 
which  had  resisted  narcotics,  narcotico-acrids,  and 
cauterization."  * 

If  all  remedies  fail,  the  supra-orbital  nerve  may  be 
divided  subcutaneously.  The  relief,  however,  from  this 
operation  is,  unfortunately,  frequently  only  temporary, 
but  it  may  be  repeated,  or  a  piece  of  the  nerve  may  be 
excised.  The  patient  should  be  cautioned  that  if  the 
operation  is  successful,  there  will  be  numbness  in  the 
parts  supplied  by  the  nerve. 


CHAPTEE  XT. 
DISEASES  OE  THE  OKBIT. 

tBOTRUSION    OP    THE    GT.0B:E  —  Froplosis  —  Ex- 
ophthalmos—is   a    symptom   common   to   all  the  dis- 
eases within  the  orbit.    The  extent  and  direction  ot  the 
bulging  of  the  eye  is  determined  by  the  character  of  the 
afltection,  and  the  part  of  the  orbit  from  which  it  originates. 
When  the  proptosis  is  sUghtit  is  often  difficult  to  decide 
whether  the  protrusion  is  real  or  only  apparent,  as  any 
a3dema  of  the  lids,  or  of  the  conjunctiva  of  the  globe  will 
o-ive  a  prominent  appearance  to  the  eye. 
"  To  Ascertain  or  Measure  the  Degree  of  Protru- 
sion, of  an  Eye.— The  patient  should  be  seated  in  a 
chair  with  his  head  thrown  backwards,  whilst  the  sur- 
geon, standing  behind  him,  raises  the  two  upper  eyebds 
with  one  finger  of  each  hand,  and  at  the  same  time  directs 
the  patient  to  look  downwards  towards  his  feet.  From 
this  position,  above  and  behind  the  patient,  the  surgeon 
can  glance  down  the  face  and  contrast  the  level  ot  the 
two  eyes  with  each  other,  and  compare  their  promi- 
nence with  the  projecting  brow,  or  with  the  side  ot  the 
nose. 

ABSCESS  OF  THE  ORBIT  may  be  caused  by  blows 
on  the  eye ;  by  penetrating  wounds  of  the  orbit ;  or  by 


*  Trousseau's  Clinical  Medicine,  .Sydenham  edition,  vol.  ii, 
p.  290. 
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any  violence  producing  fracture  of  its  bony  walls ;  by 
the  lodgment  of  a  foreign  body  in  the  orbital  cellular 
tissue  ;  or  occasionally  hy  the  extension  backwards  of  a 
suppurative  iuHammation  of  the  lids,  or  of  the  tissues 
in  immediate  contiguity  with  the  eye,  no  matter  how 
induced.  Inflammation  of  the-  cellular  tissue  of  the  orbit 
(orbital  cellulitis)  brought  on  from  any  cause  may 
terminate  in  abscess  of  the  orbit.  Caries,  necrosis,  or 
orbital  i^eriostitis  may  likewise  lead  to  orbital  abscess. 

Abscess  of  the  orbit  may  be  either  acute  or  chronic. 
In  the  former  the  inflammatory  symptoms  generally 
rapidly  follow  the  injury  ;  they  are  sharp  and  quick  in 
their  progress,  pus  is  soon  formed,  and  independently 
of  the  history  of  the  case,  unmistakable  evidence  of  its 
presence  is  afforded  by  the  pain,  heat,  redness,  and 
swelling.  Occasionally,  however,  there  is  a  variable 
interval  of  a  week  or  more  of  perfect  Cjuiet  and  freedom 
from  pain  after  the  injury  before  any  premonitory  symp- 
toms show  themselves ;  but  when  once  started,  their 
course  is  equally  acute  and  rapid. 

Symptoms  of  Acute  Abscess  of  the  Orbit.— 
Deep-seated  pain  in  the  orbit  extending  around  the  brow, 
worse  at  one  time,  better  at  another,  but  never  absent, 
and  steadily  increasing  in  severity.    Any  pressure  on 
the  eye,  or  even  moving  it,  aggravates  the  pain.  The 
eyelids  become  red,  shining,  and  oodematous ;  and  the 
conjunctiva  of  the  lids  and  globe  vascular,  swollen,  and 
chemosed.    The  eye  is  now  observed  to  protrude  slightly 
beyond  the  level  of  the  other,  and  this  protrusion  in- 
creases as  the  disease  advances  and  the  pus  makes  its  way 
to  the  surface.    The  displacement  is  usually  not  directly 
forwards,  but  more  or  less  downwards  and  outwards,  or 
downwards  and  inwards,  according  to  the  situation  of 
the  abscess  within  the  orbit  and  the  part  of  the  eye  on 
which  it  presses.    With  the  increasing  protrusion  of  the 
globe  the  sight  becomes  more  or  less  impaired  from  the 
strain  which  is  being  exerted  on  the  optic  nerve.  The 
orbital  fold  of  skin  above  the  lid  becomes  obliterated,  and 
the  upper  lid  so  swollen  and  stretched  in  front  of  the 
bulging  eye  that  it  cannot  be  raised  by  the  patient.  Over 
the  most  prominent  part  of  the  swelling  a  careful  exami- 
nation with  the  fingers  will  detect  fluctuation.    The  most 
usual  spot  for  the  matter  to  point  is  rather  to  the  inner 
side  of  the  interval  between  the  supra-orbital  ridge  of 
the  orbit  and  the  upper  border  of  the  globe.  Occasionally 
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the  suppuration  may  be  more  or  less  confined  to  one  or 
other  side  of  the  orbit,  and  this  will  m  a  great  measure 
determine  the  site  at  which  the  pus  will  endeavour  to 
make  its  exit;  either  the  inner,  outer,  or  lower  side  ot 
the  eye  may  be  the  part  selected.  When  the  abscess  is 
a  small  aud  limited  one,  there  may  be  little  or  no  dis- 
placement of  the  eye. 

With  all  these  local  symptoms  there  is  always  consi- 
derable constitutional  disturbance.  The  skm  is  hot  and 
dry,  the  patient  has  occasional  rigors,  he  is  restless,  and 
his  sleep  is  broken  from  pain. 

In  chronic  abscess  of  tlie  orbit  the  symptoms  are 
often  masked  by  the  very  slowness  with  which  they  de- 
velop themselves,  and  by  the  absence  of  any  severe  pam. 
It  frequently  happens  that  the  patient  does  not  even 
seek  advice  until  an  increasing  protrusion  of  the  eye  and 
a  somewhat  corresponding  diminution  in  ^^slon  excite 

^  Chi'onic  abscess  of  the  orbit  is  often  most  difficult  to 
diagnose,  and  may  easily  be  confounded  with  a  sar- 
coma, or  some  soft  orbital  tumour,  the  elasticity  ot 
which  closely  resembles  fluctuation.  The  exciting  cause 
of  the  abscess  mav  have  been  an  injury  inflicted  at  some 
distant  period,  which  has  been  forgotten,  and  from  which 
the  patient  thought  he  had  completely  recovered  ;  or  tlie 
slow  proo-ress  of  the  disease,  and  the  comparative  and  m 
many  cases  complete  absence  of  pain  during  its  early 
Btao-es  may  make  it  difficult,  if  not  impossible,  lor  the 
patient  to  give  a  correct  account  of  how  or  when  it  com- 
menced. When  doubt  exists  as  to  the  true  nature  ot  the 
case,  an  exploratory  incision  should  be  made  into  the 
tumour,  and  the  surgeon  should  be  prepared  to  apt  at 
once  on  the  information  it  will  aflbrd  him.  it.it  is  an 
abscess,  the  incision  should  be  enlarged  sutticientiy  to 
eive  a  free  exit  to  the  pus  ;  but  if,  on  the  other  hand,  it 
should  prove  an  orbital  tumour,  it  should,  if  practicable, 
be  removed  without  any  further  delay. 

Treatment  of  Abscess  of  the  Orbit.— As  soon  as 
it  is  clear  that  pus  has  formed,  aud  that  the  protrusion 
of  the  eye,  if  there  be  any,  is  due  to  its  i>rcsence  m  the 
orbit,  a  free  opening  should  be  made  for  its  escape,  the 
site  for  making  the  incision  should  be  that  spot  where 
there  is  the  most  distinct  swelling  aud  fluctuation,  and 
where  the  pus  has  a  tendency  to  point.  After  a  free  vcut 
lias  been  given  to  the  pus  within  the  orbit,  a  warm  Im- 
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seed-meal  poultice  slionld  be  applied,  and  cave  should  bo 
taiceu  tliat  the  wound  is  kept  open  by  examining  it  daily, 
and,  if  necessary,  by  passing  a  probe  along  the  course  of 
the  incision  to  prevent  the  cut  edges  from  uniting,  it 
not  unfrequently  happens  after  an  abscess  of  the  orbit 
that  the  wound  from  the  incision  only  partially  closes, 
and  a  long  sinus  remains  from  which  a  slight  purulent 
discharge  continues  to  drain.  When  this  is  the  case,  and 
when  no  fragment  of  necrosed  bone  can  be  detected  by  a 
probe  to  account  for  it,  the  use  of  a  stimulating  injection, 
such  as  zinci  sulphat.  gr.  2  ad  aquas  3  1,  thrown  into  the 
sinus  with  a  glass  syringe  twice  a  day,  will  often  prove 
of  great  benefit.  If,  however,  a  portion  of  dead  bone  is 
felt  with  the  probe,  time  must  be  given  to  allow  of  its 
becoming  detached,  or  at  least  partially  loosened  from 
the  living  structure ;  and  then,  after  enlarging  the  ori- 
fice of  the  sinus,  it  may  be  removed  with  a  pair  of  seques- 
trum forceps,  first  using,  if  necessary,  a  gouge,  or  an 
elevator,  or  a  pair  of  fine-cutting  bone  forceps  to  sepa- 
rate any  portion  of  bone  which  may  be  holding  it. 

FRACTTJEES  OP  THE  BONES  OF  THE  ORBIT  may 

be  caused  by  blows  on  the  head,  or  by  the  impaction 
within  its  cavity  of  a  largo  foreign  body,  one  extremity 
of  which  has  passed  through  the  orbital  walls  into  the 
antrum  or  the  posterior  nares.  When  the  fracture 
extends  into  the  frontal  or  ethmoidal  cells,  there  is 
fj-enerally  emphysema  of  the  cellular  tissue  of  the  lids 
and  tlie  surrounding  parts.  This  arises_  from  the  patient 
forcibly  driving  the  air  through  the  broken  cells  when  he 
blows  his  nose.  Fracture  of  the  orbit  is  often  associated 
with  fracture  of  other  portions  of  the  skull,  and  in  such 
cases  it  frequently  happens  that  the  contusion  or  lacera- 
tion of  the  brain  produced  by  the  blow  is  sufficient  to 
cause  death,  independently  of  the  injury  which  the  cranial 
bones  have  sustained.  ,  .  ,  . 

There  is,  however,  one  form  of  fracture  which  is  confined 
to  the  walls  of  the  orbit,  and  which  is  very  fatal.  It  is 
caused  by  direct  violence,  and  is  commonly  produced  by 
a  forcible  thrust  in  the  eye  with  a  sharp  or  semi-l)limt 
pointed  instrument,  such  as  the  ])oints  of  a  pair  of 
scissors,  the  end  of  an  umbrella,  or  a  foil,  or  by  the  stem  of 
a  long  tobacco-pipe.  The  orbit  is  penetrated,  and  the 
end  of  the  stick,  or  whatever  it  may  be,  is  thrust  against 
its  roof  or  the  upper  part  of  its  inner  wall,  which  it  in 
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some  cases  fractures,  wliilst  in  others  it  breaks  its  way 
through  the  bone  and  penetrates  the  substance  of  the 
brain.    Prom  such  an  injury  the  patient  seldom  recovers : 
even  when  the  bones  are  broken,  but  not  penetrated,  the 
sharp  splinters  usually  create  such  irritation  of  the  brain 
and  its  membranes  that  a  fatal  result  ensues.    One  pecu- 
liarity of  this  accident  is,  that  its  severe  nature  is  apt  to 
be  often  overlooked  ;  the  external  wound  may  be  suiall, 
the  immediate  symptoms  may  be  trifling,  and  the  patient, 
if  a  mechanic,  may  be  able  to  continue  his  work  for  some 
hours,  or  it  may  be  for  two  or  three  days,  before  his  con- 
dition obhges  him  to  desist.    Symptoms  of  inflammation 
and  suppuration  may  then  come  on,  coupled  with  those  of 
cerebral  or  meningeal  irritation;  the  patient  may  pass 
rapidly  from  slight  delirium  to  complete  coma,  and  die 
in  a  period  varying  from  a  few  days  to  two  or  three 
weeks. 

Treatment  of  Fractures  of  the  Orbit.— Fracture 
of  the  orbit  requires  the  same  treatment  as  fracture  of  any 
other  portion  of  the  bones  of  the  skull,  with  the  exception 
that  even  if  there  is  reason  to  believe  that  a  fragment  of 
one  of  the  orbital  bones  may  be  pressing  injuriously  on 
the  brain,  no  operation  can  be  attempted  to  dislodge  it. 
Absolute  rest,  both  mental  and  bodily,  should  be  enjoined 
in  all  cases  where  a  fracture  of  the  orbit  is  suspected. 
The  patient  should  be  kept  iu  bed,  and  cold  water  dress- 
ings, or  an  india-rubber  bag  of  ice  should  be  laid  over  the 
eye  and  brow  of  the  injured  side ;  and  the  bowels  should 
be  freely  acted  on  by  a  brisk  purgative.  All  stimulants 
should  be  forbidden,  and  a  limited  diet  should  be  ordered. 
If  there  is  much  pain  in  the  head,  six  or  eight  leeches 
should  be  applied  to  the  temple,  and  these  may  be  re- 
peated in  twenty-four  hours  if  the  symptoms  become  more 
urgent. 

FOREIGN-  BODIES  IN  THE  ORBIT.— The  lodgment 
of  a  foreign  body  within  the  orbit  is  one  of  the  most 
dangerous  accidents  which  can  be  met  with  in  ophthalniic 
practice,  as  it  not  only  always  involves  a  serious  risk  to 
the  eye,  but  it  places  even  the  life  of  the  patient  m  con- 
siderable jeopardy,  and  in  some  instances  has  caused 
death.  It  may  prove  hurtful  to  the  patient  both  by  the 
immediate  and  secondary  effects  it  is  liable  to  produce. 

The  immediate  eflfects  which  may  arise  from  the 
lodgment  of  a  foreign  body  in  the  orbit  are;— 
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1.  In  its  passage  into  tlie  orbit  it  may  either  injure  the 
parts  within  the  eye,  or  rupture  its  external  coats. 

2.  Although  the  eye  itself  may  escape  injury,  the  optic 
nerve  may  be  wounded,  and  absolute  blindness  follow. 

3.  It  may  injure  the  walls  of  the  orbit  either  by  pene- 
trating them  or  by  causing  fracture. 

The  secondary  effects  which  a  foreign  body  within 
the  orbit  may  excite  are  : — 

n.  If  a  foreign  body  has  escaped  observation,  and  has 
been  allowed  to  remain  buried  in  the  orbit,  it  may  excite 


Tic.  Sfi. 


Fig.  8u  represents  a  piece  of  stick  wliicli  I  removed 
from  tlie  orbit  of  a  child  three  years  of  age.  Seven  weeks 
previouslj',  whilst  ridiug  in  a  perambulator,  the  child  fell 
with  his  face  on  to  the  point  of  a  stick  with  which  he  was 
playing.  A  piece  of  it  penetrated  the  orbit,  and  the 
grandmother  said  she  believed  she  had  removed  the  whole 
of  it.  On  admission  into  the  hospital  there  was  complete 
ptosis  of  the  left  e3'e,  the  globe  was  protruded  a  quarter  of 
an  inch,  and  fixed  in  the  centre  of  the  orbit,  from  palsy  of 
all  the  ocular  muscles ;  the  pupil  was  widelj'  dilated,  and 
as  far  as  could  be  made  out,  the  eye  was  blind.  At  the 
inner  and  lower  part  of  the  orbit  was  a  small  fistulous 
opening,  from  which  there  was  a  thin  discharge.  Although 
I  could  not  detect  a  foreign  body  with  a  probe  passed 
along  the  sinus,  yet  the  symptoms  all  pointed  to  the 
presence  of  one  in  tlie  orbit.  I  therefore  made  an  incision 
into  the  lower  part  of  the  orbit,  and  succeeded  in  removing 
a  piece  of  stick  exactly  corresponding  to  the  woodcut. 
The  child  rapidly  recovered,  and  in  four  days  left  tho 
hospital.  The  protrusion  of  tho  eye  subsided,  the  levator 
palpebra)  and  ocular  muscles  graduallj-  regained  their 
power,  and  in  three  weeks  the  lid  was  open,  and  the  move- 
ments of  the  eye  almost  restored  ;  but  the  sight  was  lost.* 

orbital  cellulitis  and  abscess.  This  may  lead  on  to  a 
general  inflammation  of  the  globe,  which  may  end  in 
great  impairment  of  vision,  or  in  complete  destruction  of 
the  eye  irom  suppuration. 

p.  As  a  consequence  of  the  orbital  inflammation,  a 
portion  of  the  bones  of  the  orbit  may  become  necrosed. 

y.  The  inflammation  may  extend  backwards  along  the 
periosteum  lining  the  orbital  walls  to  the  membranes  of 


*  Lancet,  Sept.  lo,  1877. 
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the  brain,  and  destroy  tlie  patient  by  meningitis,  tetanic 
convulsions,  or  abscess  of  the  brain. 

A  foreign  body  generally  enters  the  orbit  somewhere 
between  the  upper  or  inner  side  of  the  eye,  and  the  roof 
or  inner  wall  of  the  orbit ;  but  cases  are  frequently  met 
with  where  it  has  passed  in  at  other  points  around  the 
eye  If  small,  it  usually  buries  itself  in  the  loose  cellular 
tissue  of  the  orbit ;  but  occasionally  it  becomes  fixed  by 
either  penetrating  the  globe,  or  by  partially  entering  one 
of  the  frontal  or  ethmoidal  sinuses,  or  the  antrum,  or  by 
becomuig  in  some  way  wedged  between  the  globe  and  its 
external  muscles.  .  ,11 

It  is  very  remaihablo  how  often  a  foreign  body  has 
been  lodged  in  the  orbit  or  adjacent  cavities  without  the 
patient  having  suffered  any  great  inconvenience  from  its 

^^^In  No  4.  of  the  Ophthalmic  Review,  page  337,  Mr. 
Brudenell  Carter  has  related  a  very  remarkable  case,  m 
which  a  large  piece  of  an  iron  hat-peg_  was  impacted  in 
the  orbit  and  antrum  of  the  opposite  side,  and  remained 
there  for  a  number  of  days  without  the  patient  being 
aware  of  its  presence.  It  was  then  extracted,^  and  the 
man  made  a  rapid  recovery  without  any  impairment  of 

the  sight  of  the  eye.  4.-    j.  ^+ 

In  Februarv,  1869,  I  extracted  from  a  patient  ffit. 
twenty-eight,  the  breech  of  a  muzzle-loading  gun,  which 
had  been  impacted  for  twelve  years  m  the  right  frontal 
sinus  and  upper  part  of  the  nose.  The  following  is  the 
history  of  the  case  :— 

The  man  stated  tliat  twelve  years  prcvionsly  ^^Js  gun  bm-s^^ 

riG  8G  He  was  attended  tbvotigh  bis  illness  by 

several  medical  men,  but  they  never  found 
iior  did  tbey  appear  to  suspect  tbe  presence 
of  a  foreign  body.  He  first  detected  some- 
thinc'  loose  in  tbe  nostril  about  tivo  years 
and 'a  half  before  be  came  under  my  care 
When  admitted  mto  tbe  Middlesex  Hosp.  al 
a  deep  scar  was  seen  between  tbo  fronta 
sinuses,  and  tb<,  upper  part  of  t  .0  "gbt 
side  of  tbo  nose  was  swollen.  Tb^e  wa. 
an  offensive  discbarge  from  < "S^^ 
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body  was  Mt  to  bo  lodged  boneatU  tbe  scar  and  in  tbo  iippcr 
part  of  the  right  uasal  cavit.v,  and  from  the  metallic  touch  it 
gave  to  the  jn-obe  I  concluded  "it  to  be  a  portion  of  the  gun-barrel. 
I  lirst  tried  to  remove  this  hard  mass  with  a  pair  of  strong  forceps 
introduced  through  the  nostril  ;  but  failiug  to  accomplish  this,  I 
laid  open  the  right  cavity  of  the  nares  by  an  incision  carried 
through  the  nostril  along  the  fold  which  fonns  the  line  of  demarca- 
tion between  the  cartilage  of  the  nose  .and  face.  The  piece  of 
iron  was  then  seized  with  the  forceps,  and,  after  considerable 
traction,  removed ;  it  weighed  .an  ouuee  and  a  quarter,  and  was 
covered  with  a  thin  layer  of  rust.  The  wound  was  united  with 
two  fine  sutures.  The  patient  recovered  without  a  bad  symptom, 
and  in  a  week  left  the  hospital. 

The  woodcut  (Fig.  86)  represents  the  actual  size  and  sh.ape  of 
the  screw  breech  of  the  guu. 

Treatment  of  Foreign  Bodies  in  the  Orbit. — 

"Whenever  it  can  be  clearly  established  that  a  foreign 
body  is  impacted  in  the  orbit,  the  treatment  is  to 
'  endeavour  to  remove  it  as  soon  as  possible.  To  this 
rule,  however,  there  are  exceptions ;  and  these  are  when 
the  foreign  body  is  a  small  shot,  or  a  fine  scale  of  metal 
which  may  have  flown  off  from  a  rivet  and  passed  into 
the  orbit  witho^^t  injury  to  the  eye.  The  almost  im- 
possibility of  finding  a  small  object  in  a  mass  of  cellular 

■  tissue  forbids  the  attempt  to  hunt  after  it.  If  it  can  be 
I  easily  felt  with  a  probe  introduced  through  the  wound  it 
:  should  be  removed,   but    no  lengthened  exploratory 

■  operation  should  be  attempted  with  the  view  of  seeking 
!  for  it.  Such  a  jiroceeding  Tvonld  probably  excite  more 
:  irritation  than  would  arise  from  the  presence  of  a  small 
:  metallic  body  in  the  orbit.  It  should  also  be  remembered 
•  that  small  masses  of  metal  may  be  often  embedded  in 

the   cellular  tissue  of  any  part  of  the   body  without 
producing  a  symptom  of  irritation,  and  that  they  may 
remain  there  for  many  years  without  causing  any  dis- 
t  turbance. 

Having  ascertained  by  a  careful  investigation  that  a 
foreign  Ijody  is  in  all  probability  embedded  in  the  orbit, 
the  following  operation  for  its  removal  may  be  per- 
formed : — 

The  outer  canthus  should  be  freely  divided,  either  by  a 
I  pair  of  scissors  or  with  a  scalpel,  to  allow  of  the  upper 
lid  being  completely  turned  up,  or  the  lower  one  drawn 
down,  according  to  the  locality  in  which  the  foreign  body 
lis  lodged.  If  it  has  entered  the  orbit  above  the  globe,  the 
upper  lid  is  to  be  raised,  and  the  reflection  of  conjunctiva 
between  the  lid  and  the  eye  is  to  be  divided  over  the  spot 
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where  the  foreign  body  is  suspected  to  be  lying.    A  probe 
orthe  httle  Wermay  then  be  passed  through  the 
into  the  orbit  by  the  .side  of  the  eye.  and  hfving  felt  the 
object  It  may  be  seized  and  drawn  out  with  a  pair  of 

?he?l-;T  /"''If-  ^'^y  entered 

theoibit  te  rn,  the  globe,  the  lower  lid  must  be  drawn 
down  and  the  lower  oculo-palpebral  fold  of  conjunctiva 
must  be  divided,  but  the  remaining  steps  of  the  operation 
are  the  same  as  those  already  described. 

If  the  foreign  body  has  become  entangled  with  one  of 
t  ie  i-ecti  muscles,  or  from  any  other  cause  one  of  them 
should  interfere  with  its  easy  withdrawal  from  the  orbit 
it  _  IS  better  at  once  to  divide  the  muscle  with  a  pair  of 
scissors  as  close  as  possible  to  the  globe,  rather  than  use 
any  torce  to  overcome  the  resistance  it  may  be  causing. 

PENETRATING  WOTTNDS    OF    THE  ORBIT  are 

always  serious.  The  exact  injury  which  has  been  in- 
dicted can  often  be  only  surmised,  and  time  is  required 
for  the  manifestation  of  symptoms  before  either  a  correct 
diagnosis  or  prognosis  of  the  case  can  be  formed.  The 
instrument  which  has  caused  the  accident  should  be 
examined  to  see  if  any  fragment  of  it  has  been  broken  off 
and  left  behind  in  the  orbital  cellular  tissue,  and  the 
direction  in  which  it  penetrated  the  orbit  should  be 
noted.  The  patient  should  be  kept  under  careful  super- 
vision for  some  days,  so  as  to  enable  the  surgeon  to  treat 
from  the  onset  any  unfavourable  symptoms  that  may 
arise.  Even  when  no  injury  has  been  inflicted  to  the 
bones  of  the  orbit,  orbital  cellulitis  and  abscess  are  very 
a2)t  to  ensue. 

PERIOSTITIS  OP  THE  ORBIT  is  usually  chronic, 
but  small  portions  of  the  orbital  periosteum  are 
occasionally  acutehj  inflamed.  Acute  difiise  periostitis 
rarely  if  ever  affects  the  orbit. 

Chronic  Periostitis  of  the  Orbit  is  nearly  always 
syphilitic.  It  usually  leads  to  the  formation  of  nodes  or 
the  effusion  of  lymph  beneath  the  periosteum.  The  most 
frequent  position  of  the  nodes  for  which  the  ophthalmic 
surgeon  is  consulted  is  on  the  frontal  bone  just  over  tbe 
brow ;  but  they  sometimes  occur  within  the  orbit  and  give 
rise  to  grave  symptoms.  The  nodes  of  the  flat  bones 
usually  differ  in  their  progress  from  those  which  are  so 
commonly  seen  on  the  tibia  and  other  long  bones ;  for 
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vwliereas  iu  the  latter  they  frequently  ossify  and  form 
ibony  projections,  iu  the  former  (the  flat  bones),  and 
I  especially  in  those  of  the  skull,  the  effused  lymph  oftea 
-softens,  and  pus  is  formed  beneath  the  periosteum,  and  a 
;  portion  of  the  snbjacent  bone  either  exfoliates  or  becomes 
V  carious. 

Symptoms. — Dull  aching  pain,  which  is  worse  at 
■nights,  when  it  is  nsually  sufficiently  severe  to  prevent 
■sleei);  swelling  of  the  part,  evident  to  the  sight  and  the 
; touch  when  it  occurs  over  the  superciliary  ridge;  but 
'when  the  periostitis  is  within  the  orbit,  the  swelling  is 
:  indicated  by  the  impaired  motions  of  the  eyeball,  or  by 
]  paralysis  of  one  or  more  of  its  muscles,  if  the  node  is  in 
;  a  locality  where  the  ocular  nerves  can  be  affected  by  it ; 
:  and  if  the  swelling  is  large,  there  is  some  protrusion  or 
displacement  of  the  eye.  If  the  node  within  the  orbit 
:  should  soften  and  pus  be  formed,  all  the  symptoms  which 
I  charactei'ise  orbital  abscess  will  gradually  develop  them- 
:  selves,  and  after  the  matter  has  been  evacuated  a  chronic 
'  discharge  will  j^robably  continue  until  some  portion  of 
'  the  orbital  bones  has  exfoliated. 

Treatment. — In  chronic  orbital  periostitis  there  is 
:  generally  a  past  history  of  syphilis,  possibly  dated  back 
many  years ;  but  when  this  cannot  be  obtained,  the 
surgeon  must  use  his  own  judgment  as  to  the  patient's 
veracity,  and  treat  the  case  accordingly.  The  most  use- 
ful medicine  is  the  iodide  of  potassium,  which  should  be 
given  in  the  first  instance  in  doses  of  from  gr.  3  to  gr.  5 
three  times  a  day ;  but  if  these  fail  to  do  good,  they  may 
be  increased  up  to  gr.  8  or  gr.  10.  To  reheve  pain  and 
favour  the  absorption  of  the  effused  lymph,  the  unguent, 
hydrarg.  cum  belladonna  (F.  126)  may  be  rubbed  into  the 
brow,  and  left  on  during  the  day.  When  the  pain  is  veiy 
severe,  a  subcutaneous  injection  of  gr.  ^  to  gr.  I  of  the 
acetate  of  morphia  (F.  30),  or  gr.  6  of  the  pil.  saponis 
cum  opio,  may  be  given  at  night.  If  these  remedies  fail, 
a  mixture  with  iodide  of  potassium  and  perchloride  of 
mercury  (F.  98)  may  be  ordered.  If  the  node  within  tho 
orbit  soften,  and  pus  be  formed,  an  opening  should  be 
made  to  give  vent  to  it;  and  if  a  chronic  di'schai-gc  con- 
tinue, and  this  be  foimd  dependent  on  a  portion  of  dead 
bone  not  yet  exfoliated,  the  sinus  should  be  .syringed  out 
twice  a  day  with  a  little  tepid  water,  or  with  a  very  weak 
solution  of  carbolic  acid,  about  3  ad  aqua)  g  1.  As 
soon  as  the  probe  detects  that  the  bone  is  loosened,  the 
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siuus  sliould  be  enlarged  and  tbe  exfoliated  piece  be 
removed  with  a  pair  of  forceps. 

ACUTE  PERIOSTITIS  OF  THE  ORBIT  is  an  acute 
inllammatiou  of  a  portion  of  the  orbital  periosteum  which 
may  have  been  detached  from  the  bone  or  otherwise  in- 
jured by  some  penetrating  wound  of  the  orbit,  or  may 
have  become  secondarily  affected  during  an  attack  of 
orbital  cellulitis.  It  is  accompanied  by  severe  pain  and 
by  the  formation  of  pus,  which  will  give  rise  to  all  the 
symptoms  described  in  the  Section  Abscess  of  the  Orbit. 
The  piece  of  bone  which  is  subjacent  to  the  indamed 
periosteum  usually  perishes,  and  a  discharge  of  fetid  pus 
continues  to  drain  through  the  external  wound  by  which 
the  matter  was  first  evacuated,  until  the  dead  bone  is 
detached  from  the  living  and  removed  from  the  orbit. 

Treatment  of  Acute  Periostitis  of  the  Orbit.— 
When  it  is  traumatic,  or  is  due  to  orbital  cellulitis,  the  ap- 
IDlication  of  linseed-meal  jDOultices  and  warm  fomentations 
give  the  most  relief  during  the  acute  sujopurative  jDeriod. 
As  soon  as  there  is  reasonable  evidence  that  pus  has 
formed,  an  incision  should  be  made  into  the  orbit  to  give 
exit  to  it.  For  the  chronic  discharge  kept  up  by  the  pre- 
sence of  diseased  bone,  see  Tkeatment  or  Cheonic  Perio- 
stitis or  Orbit,  page  381.  The  patient  should  be  ordered 
tonics,  stimulants,  and  a  liberal  diet.  The  disease  is  very 
deijressing,  and  it  is  not  specific  ;  iodide  of  potassiu.m  and 
mercurials  are  therefore  contra- indicated. 

NECROSIS  AND  CARIES  OF  THE  ORBIT.— Ne- 
crosis of  a  portion  of  one  or  more  of  the  orbital  bones  gene- 
rally arises  from  periostitis  induced  by  an  injury,  or  by  an 
acute  orbital  abscess  ;  whereas  caries  is  usually  produced 
by  some  constitutional  taint,  such  as  syi^hilis  or  struma. 
In  the  two  preceding  sections  it  is  shown  that  both  caries 
and  necrosis  may  follow  inflammation  of  the  periosteum 
of  the  orbit.  Caries  of  the  malar  bone  is,  however,  moi-e 
fi'equent  than  caries  of  the  orbit,  and  it  is  a  form  of  the 
disease  which  the  ophthalmic  surgeon  is  freqiieutlj^  called 
upon  to  treat,  as  it  is  the  cause  of  a  very  troublesome 
ectropion . 

Treatment. — For  necrosis  no  permanent  cure  can  be 
efi'ected  until  the  piece  of  dead  bone  has  been  removed. 
Time  should  be  given  to  allow  of  its  being  loosened  from 
the  living  structures,  and  then  guided  by  a  probe  passed 
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through  tlio  siims  by  wliicli  the  discharge  escapes,  an 
incision  should  be  made  down  to  the  necrosed  bone,  which 
shoukl  be  removed  with  a  iiair  of  liue  bone  forceps.  For 
caries  the  treatment  is  different.  True  caries  is  strictly 
ulceration  of  bone,  or,  in  other  words,  a  degeneration  of 
the  bone  particles,  which  are  thrown  off,  and  may  often 
be  detected  in  the  discharge.  As  in  ulcers  of  the  skin, 
the  object  of  the  treatment  is  to  restore  healthy  action, 
and  thus  produce  cicatrization.  This  may  be  aimed  at  by 
constitutional  and  local  treatment.  Where  there  is  a 
syphilitic  taint  the  iodide  of  potassium  with  iron  (F.  92), 
or  the  iodide  and  bromide  of  potassium  combined  (F.  97), 
or  other  anti-syphilitic  remedies  may  be  giveu  ;  but  when 
the  disease  may  be  attributed  to  a  strumous  diathesis, 
cod-liver  oil,  the  syrup  of  the  iodide  or  hypophosphite 
of  iron  will  generally  do  good,  and  especially  if  at  the 
same  time  the  patient  can  obtain  sea-air  and  a  nutritious 
diet,  of  which  milk  and  eggs  form  a  part. 

The  best  local  applications  are  the  lotio  rubra  (F.  61); 
a  lotion  of  carbolic  acid  (F.  56)  ;  or  of  chloride  of  zinc 
gr.  1  ad  aquo3  g  1.  They  should  be  injected  up  the  sinus 
with  a  glass  syringe  twice  a  day  ;  and  if  one  lotion  causes 
too  much  irritation,  another  should  be  substituted.  If, 
however,  all  these  remedies  fail,  a  cure  may  be  often 
accomplished  by  making  an  incision  down  to  the  carious 
bone,  and  gouging  away  the  soft  and  diseased  structure. 

ANEUEISMS  OF  THE  OREIT. 

The  aneurisms  which  are  met  with  in  connection  with 
the  orbit,  and  which  are  commonly  described  as  intra- 
orbital, are  of  three  kinds — • 

1.  The  spontaneous  or  idiopathic  aneurism. 

2.  The  traumatic  aneurism. 

3.  Aneurism  by  anastomosis,  and  naavoid  growths. 
The  majority  of  the  supposed  aneurisms  which  have 

been  diagnosed  as  intra-orbital  have  really  been  intra- 
cranial, the  producing  cause  of  the  three  prominent 
symptoms,  proptosis,  pulsation  and  bruit  having  been 
cither  some  lesion  of  the  carotid  artery  in  or  adjoining 
the  cavernous  sinus,  or  some  obstruction  in  the  ophthal- 
mic vein,  or  in  the  cavernous  sinus. 

The  two  following  are  illustrative  cases  :— 
Mr.  ISTunneley  has  reported  the  post-mortem  examina- 
tion of  a  patient  whose  right  common  carotid  he  tied  for 
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the  relief  of  a  supposed  orloital  aneurism.  The  operation 
was  performed  in  Autrust,  1859,  and  the  woman  died  of 
serous  apoplexy  on  February  27,  186-k  "On  the  right 
side  of  the  sella  turcica  was  found  a  circumscribed  aneu- 
rism of  the  ophthalmic  artery,  just  at  its  origin,  as  large 
as  a  hazel-nut,  which  was  filled  with  a  dense  solid  red 
clot."  * 

In  this  case  the  aneurism  was  intra-cranial. 

In  a  case  in  which  Sir  W.  Bowman  tied  the  carotid 
artery  of  a  woman,  ast.  forty,  in  King's  College  Hospital, 
on  February  27.  1858,  all  the  symptoms  plainly  pointed 
to  intra-orbital  aneurism. 

The  following  abstract  is  taken  from  the  report  of  the 
case  and  the  post-mortem  examination  made  by  Mr. 
Hulke.f  "  The  operation  was  accomplished  without  diffi- 
culty and  with  the  least  possible  interference  with  the  ad- 
jacent structures  The  pulsation  and  bruit  hitherto 

felt  and  heard  over  the  front  of  the  eye  at  once  ceased. 
On  the  morning  of  the  10th  there  was  a  slight  oozing 
of  blood  from  the  wound.  On  the  11th,  thirteen  days 
after  the  vessel  was  tied,  the  ligature  came  away.  On 
the  following  morning  there  was  free  hajmorrhage,  and, 
after  repeated  recurrences  of  the  bleeding,  she  died  on 
the  17th." 

At  the  post-mortem  examination  by  Mr.  Hulke,  "the 
double  bend  of  the  internal  carotid  artery  resting  against 
the  side  of  the  body  of  the  sphenoid  bone,  together  with 
the  carotid  and  cavernous  plexuses  of  the  sympathetic 
nerve,  were  bathed  in  ichorous  serum  ;  but  the  artery 
itself  was  not  dilated,  and  its  inner  surface  had  a  perfectlj' 
healthy  appearance.  The  ophthalmic  artery  and  its 
branches  were  traced  with  great  care  ;  they  were  not  at 

all  dilated,  nor  more  numerous  than  usual  The 

oiDhthalmic  veiu  seemed  much  enlarged,  and  had  the  ap- 
pearance of  a  varix.  By  comparing  it  with  the  veiu  of 
the  other  orbit,  the  enlargement  was  seen  to  be  due  to 
thickening  of  its  coats,  and  not  to  uny  dilatation  of  its 
calibre.  Where  the  vein  opened  into  the  cavernous  sinus 
it  was  obstructed  by  a  softened,  degenerated  clot,  similar 
to  that  in  the  sinus  ;  this  clot  stretched  along  the  trunk 
of  the  vein  into  the  orbit,  but  here,  and  in  the  tributary 
branches  of  the  vein,  it  was  evidently  of  more  recent 


*  Medico-Chirurgical  Trans.actious,  vol.  xlviii.  186.5. 
t  Koyal  Loudon  Ophthalmic  Hospital  Iicports,  vol.  ii.  p.  6. 
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date  than  that  which  blocked  the  mouth  of  the  vein  at 
the  cavernous  siuus. 

In  some  after-remarks,  Mr.  Hulko  says :— "'  The  plug- 
ging of  the  trunk  of  the  ophthahnic  vein,  where  it 
joins  the  cavernous  sinus,  by  obstructing  the  return  of 
blood  from  the  orbit,  accounts  for  the  protrusion  of  the 
eyeball,  and  perha]3s  also  for  the  23ulsation  which  was  felt 
when  the  fingers  were  laid  on  it ;  because  each  diastole 
of  the  ophthalmic  artery  must  have  been  attended  by  a 
general  momentary  increase  of  the  whole  quantity  of 
blood  in  the  orbit ;  because  its  exit  through  the  ophthalmic 
•  vein  was  cut  off,  and  the  resisting  bony  walls  of  the  orbit 
I  could  permit  a  distension  iu  front  only." 

_  One  case  of  aneurism  of  the  ophthalmic  artery  of  both 
:  sides  has  been  recorded  by  the  late  Mr.  Guthrie.  The 
disease  was  diagnosed  during  life  and  verified  after  death, 
when  "  an  aneurism  of  the  ophthalmic  artery  was  dis- 
I  covered  on  each  side,  of  about  the  size  of  a  large  nut." 

 "  The  disease  existing  on  both  sides,  prevented  an 

I  operation  on  the  carotid  being  attempted,  to  which  indeed 
I  the  patient  would  not  have  submitted."* 

Cases  have  been  recorded  of  aneurism  of  the  central 
.  artery  of  the  retina.    In  a  patient  under  Dr.  G.  Sous,  of 
.  Boi-deaus,  the  disease  was  diagnosed  during  life  by  the 
ophthalmoscope,  the  distended  vessel  appearing  as  an 
ovoid  tumour  on  the  left  optic  disc.f 

Mr.  Rivington,  in  his  valuable  paper  in  the  "  Medico- 
iChirurgical  Transactions,"  vol  Iviii.  p.  213,  gives  a 
'Tesiimu  of  the  recorded  post-mortem  examinations  of 
I  cases  of  intra-orbital  aneurism,  of  which  the  following  is 
:  an  abstract.  He  says,  "  The  only  true  basis  for  the  patho- 
llogy  of  intra-orbital  aneurism  is  the  result  of  j^ost- 
1  mortem  examinations.  Out  of  the  73  cases  adduced  in 
tthis  paper,  opportunities  for  examination  of  the  parts 
;  after  death  have  been  i^rcsented  in  12  with  the  followino- 
i results  :—  ^ 

1.  "  In  one  case  only — the  case  of  Guthrie — has  there 
ibeen  found  any  aneurismal  aEection  within  the  orbit,  and 
iin  this  case  an  ordinary  circumscribed  aneurism  existed  ok, 
'.each  opldhalmic  artery.'' 

2.  "  In  one  case— the  case  of  Dr.  ffittingeu,  of  Dorpat — 


*  Lecture!  on  the  Operative  Surgery  of  tlie  Eye,  p.  158. 
f  Annates  d'Oculistiquo,  1865. 
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inflammatory  miscliief  witliin  the  orLit  leading  to  plug- 
ging of  the  orbital  veins  was  diagnosed.  At  the  post- 
mortem, two  years  later,  Dr.  CEttingeu  found  no  changes 
in  the  arteries,  but  evidences  of  past  inflammation  of  the 
orbital  tissues  and  pariial  nhliteration  of  iho  orhilal  veins." 

3.  "  In  the  remaining  ten  cases  the  aifection  was  caused 
by  some  disease  of  the  blood-vessels  immediately  behind 
the  orbit. 

4.  ''  In  two  of  these  ten  cases  no  arterial  lesion  whatever 
ivas  cUscoverallc.  •  .  .  lnhoth,olsiruction  to  the  passage 
of  hloocl  from  ilic  orbit  through  the  inira-cranial  sinuses 
appeared  to  be  the  cause  of  the  affection." 

5.  "  In  one  idiopathic  case  which  Mr.  Nunneley  had 
cured,  by  ligature,  post-mortem  examination  five  years 
afterwards  showed  a  circumscribed  aneurism  of  the 
ophthalmic  artery  at  its  origin  from  the  internal  carotid. 

6.  "  In  three  idiopathic  cases,  rupture  of  an  aneuris- 
mal  internal  carotid  in  the  cavernous  sinus  was  dis- 
covered." 

7.  "  In  one  case,  the  affection  appears  to  ha  ve  resulted 
from  simple  dilatation  and  atheromatous  degeneration  of 
the  interned  carotid  artery  in  the  cavernous  sinus." 

8.  "In  three  traumatic  cases  a  direct  communication 
letween  the  carotid  artery  and  the  cavernous  sinus  was 
found.  In  one  case,  the  carotid  artery  was  nearly  torn 
across,  in  the  two  others  there  was  a  small  hole  in  the 
artery." 

1.  The  spontaneous  or  idiopathic  aneurism  is 

generally  due  to  disease  of  the  arteries,  through  which 
their  coats  either  yield,  or  one  or  more  of  them  give  way 
before  the  pressure  of  the  blood.  The  spontaneous 
aneurism  may  be  either  true  or  false.  By  the  term  true 
is  understood  a  simple  circumscribed  dilatation  of  the 
three  coats  of  the  artery;  whilst  the  title /rt?se  is  im- 
jDroperly  ai:)plied  to  the  most  usual  form  of  aneurism,  in 
which  the  middle  and  internal  coats  have  given  way,  and. 
the  sac  is  composed  of  the  extei-ual  or  cellular  coat.  The 
true  or  false  aneurism  may  become  a  diffuse  aneurism 
by  a  rupture  of  its  coats  and  an  extravasation  of  blood 
into  the  surrounding  tissues. 

2.  The  traumatic  aneurism  is  the  result  of  an  injur}-, 
and  is  a  "  diffuse  aneurism."  From  a  wound  in  the 
artery  the  blood  is  extravasated,  and  a  sac  is  formed 
by  a  condensation  of  the  surrounding  tissues,  with  which 
sac  the  artery  communicates. 
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Traumatic  aneurisms  in  the  orbit,  or  iu  its  close 
proximity,  arc  usually  produced  by  blows  on  the  orbit,  by 
ialls  from  a  height,  by  punctured  wounds  of  the  orbit 
with  a  stick,  the  end  of  an  umbrella,  or  a  foil,  or  some 
other  form  of  injury. 

The  early  symptoms  of  traumatic  aneurism  in  or  near 
the  orbit  are  often  masked  by  the  head  symptoms,  which 
have  immediately  followed  the  injury. 

In  some  of  the  cases  of  pulsating  exophthalmos  which 
have  been  supposed  to  have  been  intra-orbital  aneurisms, 
the  post-mortem  examinations  have  shown  that  the 
symptoms  were  caused  by  the  rupture  of  an  aneurism  of 
the  carotid  artery  into  the  cavernous  sinus. 

The  symptoms  of  pulsating  exophthalmos  or 
so-called  intra-orbital  aneurism  when  well  marked 
are  proptosis  or  protrusion  of  the  eye  ;  pulsations,  to  be 
felt  with  a  slight  pressure  of  the  fingers  on  the  eye,  and 
which  are  synchronous  with  the  pulsations  at  the  wrist ;  a 
bruit  to  be  heard  by  placing  the  stethoscope  either  over 
the  eye,  with  the  lids  closed,  or  on  the  side  of  the  temple ; 
pressure  on  the  common  carotid  at  once  arrests  the  pulsa- 
tions and  bruit,  and  causes  a  diminution  of  the  proptosis ; 
swelling  of  the  lids,  and  redness  and  oedema  of  the  con- 
junctiva. There  is  frequently  a  limitation  of  the  move- 
ments of  the  globe,  and  in  some  cases  paralysis  of  one  or 
moi-e  of  the  ocular  muscles.  There  is  usually  pain,  and 
in  addition,  noise  in  the  bead,  compared  by  one  patient 
to  the  whirring  sound  of  a  steam-engine  or  thrashing 
machine,  and  by  another  to  the  blowing  of  a  pair  of 
bellows._  In  some  cases  a  distinct  pulsating  tumour  may 
be  felt_  in  the  upper  region  of  the  orbit  ;  but  in  others 
there  is  a  marked  absence  of  anything  like  a  circum- 
scribed swelling. 

The  first  symptoms  in  the  majority  of  the  cases  are 
very  sudden  ;  but  in  a  few  recorded  cases  they  have  come 
on  gradually. 

The  suddenness  of  the  first  symptoms  is  well  illustrated 
in  the  following  extracts  from  four  of  the  reported  cases  : — 
Mr.  Travers,*  in  the  account  of  the  patient  whose  carotid 
he  tied  successfully,  says,  "  she  felt  a  sudden  snap  on 
the  left  side  of  her  forehead,  which  was  attended  with 
pain." 

Mr.  Ualrymple,  in  citing  the  history  of  the  case  lu. 


*  Medico-CLirurgical  Traiisactioiia,  vol,  ii.  1811. 
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which  he  liyatureJ  the  carotid  for  aucui-ism  of  tlie  orhit, 
iisos  the  patient's  own  words  :  "  The  attack  was  sudden— 
instantaneous"  •  •  .  "  hearing  a  noise  as  of  the  cracking 
of  a  whip,  and  feeling  at  the  same  moment  an  extra- 
ordinary kind  of  pain  in  the  globe  of  the  left  eye,  she 
awoke  in  great  alarm  and  leapt  ont  of  bed."* 

In  the  report  of  another  of  Mr.  Nunneley's  case.?,  in 
which  he  tied  the  carotid,  it  is  .stated  that  "  as  she  stooped 
down  to  take  off  her  shoes,  she  suddenly  felt  something 
give  way  in  the  left  eye,  as  the  crack  of  a  gun."t  The 
poor  woman  died  on  the  sixteenth  day  after  the  operation. 
On  a  post-mortem  examination  "  the  left  carotid  on 
emerging  from  the  bony  canal  at  the  origin  of  the  oph- 
thalmic artery,  was  decidedly  enlarged,  and  filled  with, 
and  surrounded  by,  a  nodule  of  coagulum  of  the  size  of  a 

large  horse-bean.    The  right  carotid  was  normal  

The  ophthalmic  artery  was  considerably  dilated,  its  coats 
thickened  with  atheromatous  patches  ;  two  of  its  branches, 
particularly  the  inner,  were  distended  and  filled  with 
coagulum." 

Lastly,  in  the  report  of  "  a  case  of  pulsating  tumour," 
in  which  Sir  W.  Bowman  successfully  tied  the  common 
carotid  artery  in  a  woman  ast,  forty-one,  the  patient  stales 
"  that  she  had  always  enjoyed  good  health  until  two  days 
after  _  Christmas,  1859,  when,  as  she  was  in  the  act  of 
washing  some  linen,  she  felt  a  sudden  acute  pain  on  the 
right  side  of  her  head,  and  from  that  time  she  has  had 
an  unremitting  '  noise  in  the  head,  which  she  says  sounds 
like  the  puffing  of  a  steam-engine  when  at  work.'  "| 

In  each  of  these  four  cases  a  series  of  distressing 
symptoms  followed  immediately  on  the  first  indication 
that  some  vessel  had  been  ruptured. 

Treatment  of  so-called  Intra-orbital  Aneuiism 
or  Pulsating  Exophthalmos. — There  are  only  two 
methods  of  dealing  with  such  cases — 

(1.)  By  digital  compression  of  the  carotid  artery. 

(2).  By  ligature  of  the  vessel. 

In  all  cases  where  it  is  practicable  digital  compression 
should  be  first  tried. 

In  July,  1856,  a  female  patient  with  aneurism  of  the 
ophthalmic  artery,  under  Professor  Gioppi,  of  Padua,  was 
successfully  treated  in  this  manner.    "  A  second  case,  in 

*  Medico-Chinirgic.nl  Transactions,  vol.  vi.  1815. 
t  Ibid.,  vol.  xlii.  1859,  pp.  176  and  180. 
}  Koyal  London  Oplithalmic  Hospital  Koports,  vol.  iii.  p.  321. 
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wliicli  a  formidable  aneurism  of  the  ophtbalmic  artery,  iu 
a  patient  the  subject  of  aortic  and  cardiac  disease,  was 
cured  by  digital  compression,  was  published  in  1858  by 
Drs.  Vanzetti  and  Scaramuzza."*  It  is  not  necessary  that 
the  compression  should  be  continuous — it  may  be  inter- 
mittent, being  applied  only  five  or  teu  minutes  at  a  time, 
according  as  the  patient  can  bear  it.  If  this  treatment 
fails  to  effect  a  cure,  the  carotid  should  be  tied.  It  is  an 
operation  which  has  been  frequently  performed  and  with 
good  success. 

3.  Aneurism  by  Anastomosis  is  usually  con- 
genital, although  it  may  not  be  detected  until  by  its 
increased  growth  it  has  made  itself  manifest  by  extending 
beyond  the  orbit.  It  consists  of  a  morbidly  developed 
network  of  capillaries  in  the  subcutaneous  cellultir  tissue, 
fo  rming  a  prominence  beneath  the  skin,  which  increases 
in  size,  and  is  rendered  turgid  by  laughing  or  crying. 
To  the  touch  it  has  a  tough,  doughy  feeling,  quite  dis- 
tinct from  fluctuation. 

Treatment.— When  the  vascular  growth  is  of  limited 
extent,  and  is  only  a  short  distance  within  the  orbit,  it 
may  be  surrounded  subcntaneously  with  a  ligature  and 
tied.  The  same  proceeding  may  be  adopted  to  a  portion 
of  a  growth  of  a  larger  size  which  extends  beyond  the 
orbit.  There  are,  however,  cases  to  which  this  plan  of 
treatment  is  inapplicable,  as  when  the  growth  pulsates,  is 
of  great  dimensions,  bulges  the  eye,  and  is  rapidly  in- 
creasing. For  such  tumours  the  effect  of  temporary 
pressure  with  the  finger  on  the  carotid  should  be  tried, 
and  if  this  fails  in  arresting  the  pulsations  and  in  re- 
ducing the  fulness  of  the  growth,  the  carotid  artery 
should  be  ligatured.  Mr.  Haynes  "Walton  succeeded  in 
curing  a  large  aneurism  by  anastomosis  of  the  orbit  in  a 
child  four  months  and  three  weeks  old,  by  tying  the 
carotid  artery.  After  the  opei-ation,  the  protrusion  of 
the  eyeball  was  sensibly  diminished,  and  the  child  re- 
covered without  a  bad  symptom.f 

Dr.  Althaus  speaks  highly  of  the  success  he  'has 
obtained  from  the  electrolytic  treatment  of  vascular 
growths. J    Although  in  his  book  on  this  subject  he  has 


*  Holmes's  System  of  Surgery,  vol.  iii.  pp.  423,  424. 
t  Haynos  Walton,  On  tlio  Surgical  Diseases  of  tlio  Eyo,  2nd 
edition,  p.  230. 

t  On  tlio  Electrolytic  Treatment  of  Tumours. 
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not  related  any  cases  of  large  aneurism  by  anastomosis 
in  which  he  has  used  e]ectrol;ysis,  yet  it  is  a  remedy  which 
fairly  commends  itself  for  trial  before  resorting  to  liga- 
ture of  the  carotid. 

The  plan  of  injecting  vascular  tumours  of  the  orbit 
with  coagulating  Huids,  such  as  a  solution  of  tannin  or 
of  perchloride  or  j^ersulphate  of  iron,  is  fraught  with 
danger,  and  has  terminated  fatally  in  several  cases. 

Venous  Nsevus  of  the  Orbit  is  a  congenital  affec 
tiou.  It  may  not  become  manifest  nutil  many  months 
after  birth,  when  by  its  increase  of  size  it  causes  a 
bulging  forwards  of  the  eye.  The  diagnosis  of  this  rare 
affection  is  obscure  and  difBcult.  There  is  protrusion  of 
the  eye,  which  varies  in  degree,  being  greater  at  one  time 
than  another,  and  increased  by  any  strong  emotion,  such 
as  crying  or  laughing.  An  examination  with  the  finger 
round  the  orbit  may  fail  to  detect  any  tumour  imme- 
diately within  the  orbital  edge,  the  vascular  growth  being 
placed  directly  behind  the  eye  and  at  the  bottom  of  the 
orbit.^  If,  however,  the  nasvoid  tumour  has  advanced 
sufficiently  forward  to  be  detected  by  the  finger,  it  will  be 
felt  as  a  soft,  cushiony,  elastic  mass,  and  will  yield  no 
pulsations. 

In  some  cases  the  na3vus  of  the  orbit  extends  into  the 
cellular  tissue  of  one  or  both  eyelids,  producing  a  soft, 
doughy  swelling  which  causes  a  partial  closure  of  the  lids 
over  the  eye. 

Prognosis. — 1.  A  venous  nasvus  of  the  orbit  may 
gradually  diminish  in  size  as  the  child  advances  in  years. 
2.  It  may  remain  stationary,  or  its  increase  may  be  so 
slow  as  to  occasion  no  serious  inconvenience.  3.  It  may 
steadily  or  rapidly  increase  in  size,  so  as  to  cause  a  pro- 
trusion of  the  globe,  and  to  such  a  degree  as  to  induce 
suppuration  of  the  cornea,  from  the  front  of  the  eye  being 
forced  beyond  the  protection  of  the  eyelids. 

Treatment— There  are  two  methods  of  dealing  with 
a  venous  urevus  of  the  orbit,  when,  either  from  its  size  or 
rapid  increase,  active  treatment  is  rendered  necessary  : — 

1.  The  suj^erficial  portion  of  the  growth  which  affects 
the  lids  may,  when  practicable,  be  ligatured  subcuta- 
neously ;  or  inflammatory  action  sufficient  to  induce 
coagulation  of  the  blood  within  the  vessels  may  be  excited 
by  pricking  the  tumour  at  mauy  points  with  a  needle- 
pointed  cautery,  made  hot  as  often  as  may  be  required  in 
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the  flame  of  a  spirit-lamp.  Tho  deeper  part  of  the  vas- 
cular growth  within  the  orbit  may  be  treated  by  the 
actual  or  galvanic  cautery  applied  at  two  or  three  points 
through  the  integument  close  to  the  margin  of  the  orbit. 
Mr.  Spencer  Watson  has  related  in  the  oth  vol.  of  the 
"  Transactions  of  the  Clinical  Society,"  a  case  of  exten- 
sive venous  najvus  of  the  orbit,  which  he  obliterated 
partly  by  ligature,  and  ]iartly  by  the  use  of  the  actual 
cautery  to  the  tumour  within  the  orbit. 

2.  The  najvoid  tumour  within  the  orbit  may  be  excised. 
This  operation,  however,  should  not  be  attempted  unless 
the  growth  is  producing  great  proptosis  of  the  globe, 
sufficient  to  render  active  interference  absolutely  neces- 
sary, and  to  justify  the  sacrifice  of  the  eye,  as  before 
the  venous  tumour  can  be  reached,  the  globe  must  be 
enucleated.  After  the  removal  of  the  eye  the  nasvoid 
tissue  should  be  drawn  forwards  with  a  pair  of  toothed 
forceps,  and  then  rapidly  cut  away  with  a  pair  of  blunt- 
pointed  scissors  curved  on  the  flat.  When  the  greater 
part  of  the  vascular  tissue  has  been  excised,  the  bleeding 
will  have  probably  diminished,  and  all  further  hasmor- 
rhage  may  be  arrested  by  plugging  the  orbit  with  small 
pieces  of  sponge  soahed  in  the  liquor  ferri  persulphatis, 
and  afterwards  applying  a  firm  pad  of  lint  with  a 
bandage  over  the  closed  lids. 

The  injecting  the  vascular  growth  with  astringent 
solutions  is  accompanied  with  great  danger  to  life,  as 
already  stated  in  the  preceding  section,  and  should  not 
be  attempted. 

The  following  case  of  venous  na3vus  of  the  orbit  came 
irnder  my  care  at  the  Eoyal  London  Ophthalmic  Hospital, 
and  was  treated  by  excising  the  na^void  growth  : — 

Ou  November  8,  1870,  .a  little  child,  aged  tbroo  years  and  two 
munlbs,  was  broiiglit  to  the  liospital  with  a  great  protrusion  of  tho 
left  ej-e,  and  evidently  suffering  cousidorable  pain.  Tho  eye  was 
bulgeil  fully  lialf  an  inch  beyond  the  boundary  of  the  orbit,  but 
the  chihlwas  still  able  to  close  the  lids  over  it.  The  globe  wag 
projected  directly  forwards,  .and  no  tumour  could  be  felt  with  the 
finger  around  any  portion  of  the  circumference  of  tlie  orbit.  The 
cornea  was  perfectly  clear,  and  the  eye  otherwise  healthy.  Tho 
mother  stated  that  the  eye  had  begun  to  protrude  about  si.x; 
mouths  previously,  but  that  tho  bulging  had  remained  almost 
stationary  until  ten  or  twelve  days  before  her  application  to  the 
hospital,  when,  without  any  apparent  cause,  the  protrusion  of  tho 
eye  became  rapidly  greater,  and  had  since  increased  daily. 

As  it  was  difficult  to  decide  on  the  nature  of  the  tumour,  the 
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child  was  kept  under  observation,  and  ordered  to  attend  regularly 
as  an  out-patient. 

On  Noveiubor  18,  tbo  cliild  was  admitted  \vith  tlio  motber  into 
tbo  hospital,  as  the  severity  of  the  S)-mploras  had  greatly  increased. 
The  eye  was  much  more  bulged  from  the  orbit;  it  bad  lest  tbo 
protection  of  the  lids,  which  could  ]io  longer  bo  closed  over  it, 
and  from  the  consequent  exposure,  the  cornea  was  beginning  to 
suppurate;  tbo  lower  half  of  it  was  semi-opaque,  and  the  con- 
junctiva of  tbo  globe  was  cbemosed.  The  child  was  evidently  in 
great  pain,  constantly  moaning,  and  unable  to  sleep  except  in 
short  snatches.  To  relievo  the  sufferings  of  the  child,  and  also  to 
obtain  a  correct  knowledge  of  the  growth  behind  the  globe,  I 
decided  to  remove  tho  eyo.  On  dividing  the  optic  nerve  with 
tho  scissors,  a  copious  stream  of  blood  followed,  and  tho  tumour 
within  tho  orbit  at  once  collapsed  to  nearly  one-half  its  former 
size. 

On  examination,  a  vascular  growth,  composed  of  large  veins, 
with  a  cellular  matrix,  \vas  found  to  occupy  the  orbit.  Drawing 
tbo  ua)void  tissue  out  of  the  orbit  with  a  pair  of  forceps,  so  as  to 
keep  it  on  the  stretch,  I  excised  the  greater  portion  of  it,  leaving 
only  a  small  part  of  the  tumour  at  tlie  apex  of  tbo  orbit.  Tho 
cavity  was  then  plugged  with  a  small  piece  of  sponge  soaked  in 
the  liquor  ferii  percbloridi,  and  a  compress  to  arrest  further 
baemorrbago  was  appbed  over  tlio  closed  lids  with  a  flannel 
bandage. 

The  child  recovered  without  a  bad  sj'mptom,  and  has  since  con- 
tinued well. 

EXOPTHTHALMIC  GOITRE. — GRAVEs's  DISEASE. 

The  three  symptoms  which  characterise  this  extraordi- 
nary affection  are ;  exophthalmos  of  both  eyes,  enlarge- 
ment of  the  thyroid  gland,  and  palpitation  of  the  heart. 
To  these  may  be  added  anosmia,  derangement  of  the  func- 
tions of  one  or  more  of  the  visceral  organs,  and  a  peculiar 
cajDricionsness  of  temper;  but  these  signs  are  not  diag- 
nostic, as  they  are  common  to  other  diseases.  Exoph- 
thalmic goitre  is  more  frequent  among  women  ■  thus, 
"of  fifty  cases  of  this  comjjlaint  collected  by  Withuiseu, 
only  eight  occurred  in  males."*  I  shall  first  briefly  de- 
scribe the  group  of  symptoms  which  mark  the  disease, 
and  then  refer  to  each  in  detail. 

Symptoms. — The  first  symptom  is  usually  palpitation 
of  the  heart,  which  steadily  increases,  and  is  aggravated  by 
mental  emotion  or  exercise.  The  eyes  seem  to  grow  large, 
and  the  friends  notice  that  they  begin  to  protrude,  and 
the  thyroid  gland  expands.    The  patient  suffers  from 


*  Trousseau's  Clinical  Medicine,  Syd.  Soc.  ed.,  vol.  i.  p.  552. 
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paroxysms  of  dyspnoea,  with  violent  palpitations,  and  a 
sense  of  fulness  of  the  eyes  and  throbbing  of  the  carotids. 
Associated  with  these  symptoms  there  is  nsually  anaamia, 
irregulnr  action  of  the  bowels,  an  uncertain  appetite,  and 
if  the  patient  be  a  female,  amenorrhoea.  Tronsseau 
lays  emphasis  on  the  change  of  temper,  which  from 
being  even  becomes  capricious  and  irritable,  and  is  often 
the  first  indication  of  there  being  some  constitutional 
malady. 

The  Exophthalmos,  or  protrusion  of  the  eyes,  is  the 
symptom  for  which  the  ophthalmic  surgeon  is  most  fre- 
quently consulted,  and  it  is  the  one  which  often  causes 
the  greatest  amount  of  anxiety  to  the  patient.  As  the 
disease  ad  stances  the  bulging  increases,  sometimes  to  such 
an  extent  as  to  jDi-event  the  lids  from  closing  over  the 
globes.  When  this  happens,  the  eyes  suffer  from  expo- 
sure and  become  Hable  to  frequent  attacks  of  inflammation. 
In  a  poor  girl,  ast.  eighteen,  who  was  under  my  care  at  the 
hospital,  the  eyes  continued  to  protrude  more  and  more, 
until  at  last,  having  lost  much  of  the  protection  of  the  lids, 
both  eyes  became  acutely  inflamed,  and  both  cornea3  sup- 
purated. I  frequently  see  this  patient,  and  so  prominent 
are  the  shrunken  globes,  that  although  both  are  contracted 
to  at  least  one-third  of  their  original  size,  the  lids  when 
shut  cannot  cover  them.  Notwithstanding  the  prominence 
of  the  eyes,  the  sight  is  generally  but  little  affected. 
In  the  case  to  which  I  have  just  referred,  the  girl 
could  see  to  read  and  write  well  before  her  eyes  became 
inflamed. 

Hypertrophy  of  the  Thjrroid.— The  whole  gland  is 
usually  enlarged,  but,  according  to  Graves,  Stokes,  and 
Trousseau,  the  right  lobe  is  the  more  afl'ected  of  the  two. 
lu  three  out  of  the  four  cases  of  exophthalmic  goitre  re- 
lated by  Morell  Mackenzie,*  the  right  lobe  was  the  larger, 
and  in  the  fourth  both  lobes  v/ere  ecLual.  The  increase 
in  the  size  of  the  thyroid  is  at  first  almost  imperceptible, 
but  after  it  has  attained  certain  dimensions  it  is  produc- 
tive of  distressing  symptoms  from  interfering  ^  ith  respira- 
tion when  the  patient  is  in  the  recumbent  position.  With 
the  hypertrophy  of  the  gland  tissue  there  is  dilatation  of 
the  vessels  of  the  gland,  and  this  can  be  easily  recognized 
in  severe  cases  by  placing  the  hand  over  the  thyroid,  when 


*  Transactions  of  tho  Clinical  Society,  vol.  i.  p.  9. 
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it  will  be  felt  to  expand  isynchronously  with  the  pulsations 
of  the  carotids. 

Palpitation  of  the  Heart.— This  is  a  very  constant 
symptom,  and  usually  the  one  which  iirst  attracts  the 
patient's  attention.  Trousseau  says :  "  The  valvular 
sounds  are  exaggerated,  and  are  generally  accompanied 
by  a  soft  systolic  bellows-murmur,  audible  in  the  large 
arteries  also.  The  carotids  pulsate  more  forcibly  than 
natural,  and  they  as  well  as  the  jugular  veins  have  a 
share  in  the  production  of  the  sounds  heard  over  the  en- 
larged thyroid."  *  The  palpitations  appear  in  the  early 
stages  of  the  disease  to  be  due  to  functional  derangement, 
but  in  the  later  there  is  freijuently  dilatation  of  the 
cavities  of  the  heart. 

Derangement  of  the  Visceral  Organs.— The  ap- 
petite is  variable — at  one  time  good,  at  another  almost 
wanting.  The  bowels  are  irregular  in  their  action,  one 
patient  suffering  from  relocated  attacks  of  diarrhoea, 
whilst  another  is  troubled  with  flatus  and  constipation.  In 
females  there  is  almost  always  amenorrhoea.  Trousseau  re- 
marts  :  "  In  the  beginning,  menstruation  is  only  disturbed, 
but  it  is  after  a  time  completely  suppressed,  and  hopes 
of  a  favourable  issue  are  not  to  be  entertained  until  this 
function  is  perfectly  re-established,  "t 

Anaemia  generally  attends  this  disease,  but  it  is  by 
no  means  an  essential  condition,  as  exophthalmic  goitre 
may  exist  in  robust  and  florid-looking  patients. 

Treatment. — Dr.  Trousseau  says :  "  I  can  from  ex- 
jrierieuce  recommend  you  to  have  recourse  in  this  singular 
affection  to  bleeding,  digitalis,  and  hj'dropathy."  t  The 
first  and  last  of  these  remedies  I  have  not  tried,  but  digi- 
talis I  have  frequently  ordered,  and  always  with  benefit. 
The  iodide  of  potassium  generally  fails  to  do  good  in 
these  cases ;  it  depresses  too  much,  and  frequently  in- 
duces iodism.  From  the  usually  ana3mic  state  of  the 
patient,  iron  would  naturally  be  suggested,  but  with  the 
ra])id  pulse  which  mostly  accompanies  this  disease,  the 
drug  is  badly  borne,  and  aggravates  the  symptoms. 
During  the  paroxysms  of  dyspnoea  ice  should  be  applied 
over  the  thyroid  and  over  the  prascordial  region  in  an 
india-rubber  ice-bag,  and  the  tincture  of  digitalis  mlO 
to  V\  15  prescribed  every  two  or  three  hours,  keeping  a 


*  Trousseau's  Clinical  Medicine,  Svd.  Soc.  ed.,  vol.  i.  p.  5 IG. 
t  Ibid.,  p.  fwO.  Ibid.,  p.  088. 
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careful  watch  over  tlie  patieat  during  its  administration, 
lu  the  int(;rval3  between  the  paroxysms  small  doses  of 
the  tincture  of  digitalis,  combined  either  with  the  mineral 
acids  or  with  an  alkali,  according  to  the  special  indica- 
tions of  the  case,  will  be  found  of  service.  If  there  is 
habitual  constipation,  the  bitter  waters  of  Pallna,  Fried- 
richshall,  or  Kissingen  may  be  also  prescribed.  In 
female  patients,  when  there  is  scanty  menstruation  or 
amenorrhooa,  means  should  be  taken  to  restore  the  uterine 
functions.  In  cases  which  have  resisted  medicinal  reme- 
dies, I  would  certainly  try  a  course  of  hydropathy,  with 
the  hope  that  by  acting  freely  on  the  skin  the  patient 
may  gain  that  relief  which  other  treatment  has  failed  to 
afford. 

TUMOURS  OF  THE  OEBIT. 

TTTMOURS  OF  THE  ORBIT  may  be  divided  into  four 
classes : — 

1.  Those  which  originate  within  the  orbit. 

2.  Those  which  commence  within  the  eye,  and  after- 
wards extend  to  the  orbit ;  or  reappear  in  tlie  orbit  after 
the  eye  has  been  excised. 

3.  Those  which  have  their  origin  at  some  site  beyond 
the  eye  or  the  orbit,  but  have  extended  into  the  orbital 
cavity. 

4.  Congenital  tumours  of  the  orbit. 

It  would  be  out  of  place  to  discuss  in  this  manual  the 
nature  and  jsrogress  of  all  the  varieties  of  tumoui-s  which 
may  affect  the  orbit,  as  nearly  eveiy  form  of  tumour 
which  may  grow  elsewhere  may  spiring  up  also  in  this 
locality.  I  shall  therefore  allude  only  to  those  growths 
which  have  some  special  bearing  on  the  treatment  to  be 
pursued  for  their  removal. 

1.  Tumours  -wliich.  Originate  Within  the  Orbit 

30on  manifest  their  presence  by  the  i^ressure  they  exert  on 
the  eye.  As  the  growth  advances,  the  globe  is  protruded 
in  one  or  other  direction,  according  to  the  position  the 
tumour  occupies  in  the  orbit.  All  sight  may  be  destroyed 
by  the  pressure  on  the  optic  nerve,  or  by  the  stretching 
and  extension  of  the  nerve  from  the  protrusion  of  the 
eye  ;  or,  if  the  exophthalmos  is  great,  the  lids  may  fail  to 
cover  the  globe,  and  the  cornea  may  ulcerate  and  slough 
from  exposure.    It  is,  however,  often  astonishing  to  wha^ 
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an  extent  tlic  eye  may  be  projected,  and  the  optic  nerve 
consequently  stretched,  without  producing  any  gi-eat  im- 
IDairment  of  vision  ;  and  also  how  the  lost  sight  will  be 
regained  after  the  eye  has  been  restored  to  its  proper 
position  within  the  orbit  by  the  removal  of  the  morbid 
growth.  The  tumours  which  originate  within  the  orbit 
may  be  benign,  recurrent,  or  malignant ;  and  may  be  ex- 
tirpated with  more  favourable  prospects  of  success  than 
those  which  first  show  themselves  within  the  eye. 

Of  the  benign  growths  we  have  cysts  of  the  orbit,  and 
fibrous,  bony,  and  cartilaginous  tumours. 

Cysts  of  the  Orbit  are  of  various  kinds.  The  most 
frequent  are  the  atheromatous  and  the  steatomatous  ;  but 


Fig.  87. 


Fi<r.  87  is  drawn  from  the  pliotograpli  of  a  patient  from 
wLom  I  removed  a  large  liydatid  cyst  of  the  orbit,  wliich 
pressed  \ipoii  tlie  optic  uerve  and  produced  a  remarkably 
"choked  disc."  The  case  is  related  in  the  Clinical  Tnius- 
actious,  vol.  ix.  p.  131. 

serous,  hydatid,  and  other  forms  of  cysts  are  also  met 
with  in  this  locality.  The  most  satisfactory  method  of 
dealing  with  cysts  is  to  dissect  them  out,  but  this  is 
often  extremely  difficult,  and  occasionally  impracticable 
without  sacrificing  the  eye.    They  sometimes  so  eutwin 
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themselves  amongst  tlic  orbital  muscles  that  it  is  hard  to 
follow  them ;  and  their  walls  are  frequently  so  thiii  that 
they  either  give  way,  or  are  pnnctured  during  the  opera- 
tion, and  their  contents  having  escaped,  it  becomes  almost 
impossible  to  identify  them  from  the  structures  in  which 
they  are  buried.  Unless  the  cyst  is  completely  excised  it 
is  liable  to  grow  again.  If  the  cyst  is  large,  and  on  making 
an  esjiloratory  incision  iuto  it,  its  contents  are  found  to 
be  flaid,  one  or  two  strips  of  lint  may  be  introduced  iuto 
its  cavity,  after  it  has  emptied  itself,  with  the  object  of 
exciting  sulEcient  inflammatory  action  to  cause  oblitera- 
tion of  the  sac.  Occasionally  an  orbital  cyst  will  be  found 
to  contain  h3'datids,  which  may  be  either  echinococci  or 
cysticerci. 

Fibrous  Tumours  usually  grow  from  the  periosteum 
of  the  orbit,  to  which  they  are  attached  by  either  a 
broad  or  pedunculated  base.  They  are  often  situated 
near  the  edge  of  the  orbit,  from  which  with  care  they 
may  be  removed  without  injury  to  the  eye.  These 
tumours,  when  carefully  dissected  out  with  the  portion 
of  the  periosteum  from  which  they  have  sprung,  do  not 
reapi^ear. 

Bony  and  Cartilaginous  Tumours. — The  exact 
nature  of  these  growths  can  only  be  ascertained  by  an 
exploratory  incision,  when,  if  they  are  attached  by  a  short 
pedicle,  they  may  be  removed.  Occasionally,  however, 
their  base  is  so  extensive,  and  their  structure  so  dense, 
that  it  is  impossible  to  take  them  completely  away.  For 
the  excision  of  these  tumours  the  operator  should  be  pro- 
vided with  small  bone  forceps,  a  bone  chisel,  a  gonge,  and 
an  elevator,  as  even  when  the  pedicle  is  small,  it  may  be 
impossible  to  detach  it  without  the  use  of  some  bone  in- 
struments. In  oue  case  I  succeeded  in  splitting  off  with 
a  small  bone  chisel  a  bony  tumour  from  the  inner  side  of 
the  orbit,  which  had  a  base  f  of  an  inch  long  and  a  5  of 
an  inch  wide. 

A  very  instructive  case  of  "a  large  orbital  and  intra- 
cranial ivory  exostosis  "  is  reported  by  Mr.  Tweedy,*  in 
which  he  succeeded  in  removing  the  orbital  portion  of 
the  growth  by  a  drill  worked  by  a  powerful  Archimedean 
screw.    He  says  : — 

By  moans  of  drills  of  various  sizes  I  managed  to  boro  a  largo 
number  of  tunnels  in  various  directions  through  the  base  of  the 


♦  Eoyal  London  Ophthalmic  Hospital  Reports,  vol.  x.  p.  303. 
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growUi,  parallel  with  the  upper  aud  iiiUL'r  walls  of  the  orbit.  I 
tliou  cut  through  the  uarrow  bouy  septa,  between  the  boriugs,  with 
a  stout  carpeuter's  chisel.  Wlien  the  chisel  had  made  its  way 
deep  enough  to  act  as  a  wedge,  I  gave  a  few  euergetic  blows  with 
the  inallut,  and  succeeded  iti  breaking  off  the  whole  of  the  orbital 
portion  of  the  growth.  When  this  was  accomplished  the  orbital 
cavity  seemed  almost  normal  in  size  and  shape,  though  it  was 
obvious  tliat  a  large  mass  forming  tho  base  of  the  growth  still 
remained  behind. 

A  week  after  the  operation  tho  man  got  out  of  bed,  and  seemed 
to  be  in  perfect  health.  The  discharge  from  the  wound  gradually 
diminished,  and  the  inflammatory  swelling  steadily  subsided. 

Tho  progress  of  the  case  continued  to  all  appearance  satisfactory, 
and  altr)gether  devoid  of  anxiety  and  trouble,  till  the  morning  of 
September  2,  or  exactly  one  calendar  month  from  the  day  of 
operation. 

On  September  1  the  man  had  been  exercising  as  usual  in  the 
ward  and  in  the  out-buildings  of  the  Hospital,  seemingly  in  perfect 
health  and  strength.  At  8  r.M.  ho  complained  of  slight  jjain  at  the 
top  of  his  head.  Tliis  he  himself  ascribed  to  cold.  He  had  a 
disturbed  night,  and  at  10.30  next  morning  his  temperature  suddenly 
rose  to  102"  P.,  and  tlie  pulse  went  up  to  80.  The  skin  was 
dry,  the  tongue  was  clean,  aud  the  bowels  were  free.  The  head 
symptoms  rapidly  increased,  the  patient  became  comatose  and  died. 
At  tho  post-mortem  examination  it  was  found  that  the  greater  part 
of  tho  exostosis  was  in  tho  loft  anterior  cranial  fossa.  It  had 
originally  sprung  from  within  the  left  frontal  sinus,  and  had  grown 
chiefly  upwards." 

Of  the  malignant  and  recurrent  growtlis  wkich 
may  originate  within  the  orbit  we  have  the  varieties  of 
sarcomas,  the  scirrhous  aud  occasionally  the  medullary 
cancers.  Most  of  the  orbital  tumours,  however,  which 
have  been  called  medullary  cancers  have  been  in  adults 
soft  sarcomas,  and  in  children  gliomas  which  have  ex- 
tended from  the  eye  into  the  orbit. 

Of  the  recurrent  growths  the  most  frequent  is  the 
spindle  or  round-celled  sarcoma.  This  tumour 
usually  grows  from  the  greater  part  of  the  periosteum 
lining  the  orbit,  and  can  only  be  eradicated  by  com- 
pletely extirpating  it,  and  then  destroying  the  whole 
of  the  surface  from  which  it  springs.  This  is  best  done 
by  using  the  chloride  of  zinc  after  the  tumour  has  been 
excised  in  tho  manner  described  at  page  -I'Ol  in  the 
Section  on  Tiie.vtiient  of  Orbital  Tujiouks.  These  re- 
current growths  differ  from  the  cancerous  tumours  ia 
that  they  do  not  invade  the  lymphatics  or  affect  the 
neighbouring  organs. 

There  is  another  form  of  fibroid  tumour  which  is  re 
current,  but  in  a  different  sense  to  the  one  just  allude 
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to.  It  grows  from  only  a  limited  area  of  the  lining  mem- 
brane of  the  orbit,  it  has  a  delicate  investing  capsule, 
and  may  be  pedunculated.  "When  fairly  excised  with 
the  i^ortion  of  the  periosteum  to  which  it  is  attached,  it 
does  not  return  in  the  same  locality;  but  it  reappears  in 
other  portions  of  the  body,  generally  selecting  fur  itself 
some  fibrous  expansion  from  which  to  sprout.  I  have 
had  one  such  case  under  my  care,  and  as  it  is  an  example 
of  a  rather  rare  form  of  disease  I  will  briefly  quote  it. 

In  May,  ISCG,  I  removed  from  tlic  K-ft  orbit  of  a  lady  a  fibroid 
tuniour  of  six  years'  growth.  It  was  pedunculated,  enclosed  in  a 
delicate  capsule,  and  attached  to  a  small  portion  of  the  periosteum 
of  the  outer  wall  of  the  orbit,  wliich  I  also  excised  with  the 
tumour.  From  this  operation  she  rapidly  recovered,  and  the  eye, 
ivhich  had  been  considerably  displaced,  and  impaired  in  vision, 
was  restored  to  its  normal  position,  and  soon  regained  miicli  of  its 
lost  sight.  In  March,  18(j7,  the  patient  returned  to  me  on  account 
of  a  tumour  which  occupied  the  whole  of  the  hard  and  a  portion 
of  the  soft  palate  of  the  left  side.  It  was  irregular  in  outline,  but 
perfectly  smooth  and  very  elastic.  It  was  first  noticed  about  four 
or  five  mouths  previously  as  a  small  swelliug  in  the  ui)per  part  of 
the  left  hard  palate.  For  the  complete  removal  of  the  disease  I 
excised  the  whole  of  the  left  side  of  the  hard  palate,  and  as  much 
of  the  soft  pai.ate  as  was  involved  in  the  disease.  From  this  opera- 
tion also  the  patient  made  a  good  recovery.  In  October  of  tho 
same  j-ear  she  again  came  to  me  :  the  disease  had  recurred  on 
the  hard  palate  of  the  right  side.  There  was  also  a  fibroid  tumour 
in  the  parotid  region  on  tho  same  side  of  the  face,  \vhicli  had 
existed  some  years,  and  had  now  begun  to  increase  in  size.  I 
acconlingly  renioved  with  the  gouge  the  tumour  in  the  palate, 
scooping  away  the  periosteum  and  the  coi-respondiiig  portion  of 
bone  to  which  the  growth  was  attached,  and  excised  the  parotid 
tumour.  From  this  operation  tlio  patieiit  soon  recovered,  and  up 
to  March,  1880,  when  I  saw  her  she  had  continued  without  a 
recurrence  of  the  disease. 

2.  THE  TUMOURS  WHICH  FIBST  COMMENCE 
WITHIN  THE  EYE,  AND  AFTERWARDS  EXTEND 
TO  THE  ORBIT  ;  OR  REAPPEAR  IN  THE  ORBIT 
AETER  THE  EYE  HAS  BEEN  EXCISED,  are  the  sar- 
comas and  melanotic  sarcomas  of  the  choroid,  and  the 
retinal  gliomas.  (See  Intiia-Ocular  Tumours,  page  205. 
For  treatment,  see  page  401.) 

3.  TUMOURS  WHICH  HAVE  THEIR  ORIGIN  AT 
SOME  SITE  BEYOND  THE  EYE  OR  THE  ORBIT, 
BUT  HAVE  EXTENDED  INTO  THE  ORBITAL, 
CAVITY.— Such  growths  may  spring  from  the  antrum, 
the  frontal  sinuses,  tho  lachrymal  canals,  or  from  some  of 
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llic  boucis  whicli  lielp  to  form  the  base  of  tbe  skull,  as 
the  pterygoid  processes,  or  the  body  of  the  sphenoid.  In 
all  cases  they  should,  if  practicable,  be  removed,  and  at 
as  early  a  period  as  possible.  Examples  of  remarkable 
displacement  of  the  eye  from  such  growths  encroaching 
on  the  orbit,  will  be  found  in  Heath's  valuable  book  on 
"  Injuries  and  Diseases  of  the  Jaws,"  third  edition,  pages 
270  and  281. 

4.  CONGENITAL  TUMOURS  OF  THE  ORBIT  arc 

very  rare.  The  following  is  an  abstract  of  the  report  of 
the  only  case  of  this  kind  which  has  come  under  my  care.* 
In  May,  1882,  I  excised  the  eye  of  a  child  only  two  daj's 
old,  on  account  of  a  congenital  tumour  of  the  orbit,  which 
had  completely  extruded  the  eye  from  between  the  lids. 
The  little  patient  was  taken  to  the  Royal  London 
Ophthalmic  Hospital,  suffering  from  complete  exophthal- 
mos, whicli  was  congenital,  and  evidently  due  to  an 
orbital  tumour.  I  removed  the  eye,  and  for  a  time  the 
child  did  well.  The  child  lived  until  the  middle  of  the 
August  following,  and  had  been  in  fairly  good  health 
until  within  two  days  of  its  death,  when  convulsions  came 
on,  which  were  followed  by  coma.  The  post-mortem  and 
microscopical  examinations  were  made  by  Mr.  Milles, 
then  curator  of  the  museum.  The  following  is  an 
abstract  of  his  report : — A  large  tumour  was  found  pro- 
jecting from  and  filling  up  the  right  orbit.  On  open- 
ing the  skull,  the  upper  surface  of  the  brain  and  its 
membranes  were  quite  healthy.  On  the  under  surface 
there  was  a  distinct  impressioa  in  the  right  middle  lobe, 
produced  by  the  projection  of  several  cysts  from  the 
sphenoid  bone.  There  was  well-marked  basic  meningitis, 
confined  chiefly  to  the  right  side.  The  tumour  seemed  to 
have  originated  in  the  body  of  the  sphenoid  bone,  and 
to  have  grown  forwards,  filling  up  the  cavity  of  the 
orbit,  and  pushing  the  eye  in  front  of  it.  The  tumour 
was  pretty  solid,  but  contained  numerous  cysts  in  its 
substance.  Under  the  microscope  the  tumour  was  found 
to  consist  of  several  varieties  of  tissue  in  different  stages 
of  development.  The  most  noticeable  were  patches  of 
hyaline  cartilage  of  a  spherical  or  oblong  shape ;  these 
■were  often  surrounded  by  a  zone  of  spindle  cells,  with 
a  distinct  gradation  from  cartilage  cells.    Numerous  cysts 
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of  all  sizes  were  scattered  throiigli  the  tumour.  The 
walls  of  the  cysts  were  usually  lined  by  pavement 
epithelium.    In  places  small  cysts  were  seen  to  be  pro- 
jecting from  the  walls  of  the  larger  ones.    The  more 
solid  23art  of  the  tumour  consisted  of  masses  of  round  cells 
like  embryonic  tissue,  spindle  cells,  and  more  fully  de- 
■  veloped  fibrous  tissue.    There  was  evidence  of  formation 
1  of  glandular  structure  at  several  parts.    The  micro- 
.-scopical  examination   showed    that    the   tumour  was 
i  evidently  one  of  embryonic  origin,  with  an  attempt  to 
'.  develop  into  the  lower  forms  of  connective  tissue  and  gland 
:  structure. 

Mr.  T.  Holmes  has  recorded  the  successful  removal  of 
:a  congenital  tumour  of  the  orbit,  from  a  child  aged  seven 
'.weeks.  On  examination  the  tumour  was  found  to  consist 
lof  '■'  a  large  mass  of  substance  much  resembling  udder, 
I  of  a  hard  uniform  feel,  and  white  colour, — not  in  any 
rres2iect  resembling  malignant  disease.  Numerous  cysts, 
ccontaining  thin  serum,  had  been  laid  open.  Other  smaller 
jsolid  masses  lay  in  the  neighbourhood  of  the  principal 
ttumour."* 

Treatment  of  Orbital  Tumours. — In  all  cases 
^which  admit  of  a  reasonable  hope  of  success,  the  morbid 
^growth  should  be  excised,  and  the  eye,  if  possible,  saved. 
When  the  tumour  is  cancerous  or  recurrent,  and  occupies 
ithe  greater  part  of  the  cavity  of  the  orbit,  the  eye  must 
tbe  first  enucleated,  even  though  it  still  retain  some  sight, 
iin  order  to  afford  sufficient  space  for  the  complete  removal 
cof  the  growth.  The  small  fibrous,  or  bony  and  cartila- 
cginous  tumours,  or  even  cysts,  may  often  be  taken  from 
tthe  orbit  without  injury  to  the  eye.  The  morbid  growth 
imay  be  frequently  removed  by  an  incision  through  the 
cconjunctiva,  and  especially  if  the  globe  has  been  already 
cexcised ;  but  when  more  room  is  recpiired,  the  external 
C3anthus  must  be  freely  divided,  so  that  the  lids  may  be 
t turned  either  upwards  or  downwards,  and  thus  the  outer 
Iboundary  of  the  orbit  be  completely  exposed.  Whenever 
tthere  is  any  doubt  as  to  the  nature  of  the  tumour,  the 
63ui*geon  should  make  an  incision  down  to  it,  but  be  pre- 
poared  to  act  at  once  upon  the  information  which  he  thus 
ijiains.  In  bony  tumours  the  base  is  sometimes  found  to 
be  so  large,  and  the  structure  so  hard,  that  it  is  more 


*  Transactions  of  the  Pathological  Society,  vol.  xiv.  p.  248. 
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prudent  to  close  the  wouiid  tlian  to  proceed  with  the 
operation.  This  caution  is  specially  applicable  to  the 
broad-based  ivory  exostoses  which  are  occasionally  met 
with  in  the  orbit.  For  all  the  malignant  and  recurrent 
growths,  the  mere  excision  of  the  disease  is  not  sufficient, 
even  though  the  whole  mass  be  apparently  taken  away, 
as  spnie  germs  will  certainly  be  left,  which  will  in  all  pro- 
bability cause  the  tumour  to  grow  again.  Having  e.Kcised 
as  much  of  the  tumour  as  can  with  safety  be  removed 


Fig.  88. 


Kg.  88  is  drawn  from  the  pljotograpli  of  a  patient  with  a  large 
melanotic  sarcoma  of  the  eye  which  had  burst  through  the  globe 
and  distended  both  eyelids  and  filled  the  orbit.  J  removed  the 
eye  and  the  tumour  from  the  orbit,  and  applied  the  chloride  of  zinc 
paste  in  the  way  dosoi-ibed  in  the  next  paragraph,  in  AprO,  1875. 

•witli  cutting  instruments,  the  actual  cautery  should  be 
freely  applied  to  those  parts  of  it  which  still  remain,  and 
to  all  the  bleeding  points.  When  all  hasmorrhage  has 
been  arrested,  the  chloride  of  zinc  paste  (F.  7),  spread  on 
small  pieces  of  lint,  should  be  laid  evenly  over  the  whole 
surface  from  which  the  growth  has  sprung.    A  small 
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pledget  of  cotton  wool  should  tben  be  placed  in  the  orbit, 
and  over  this  a  fold  of  dry  lint,  which  is  to  be  held  in  situ 
by  a  bandage  tied  firmly  around  the  head.  Before  the 
patient  awakes  from  the  chloroform,  from  one-sixth  to 
one-thjrd  of  a  grain  of  the  acetate  of  morphia  _(F.  30), 
according  to  the  strength  of  the  patient,  should  be  injected 
subcutaneously  into  the  arm,  and  repeated  in  two  hours 
if  the  pain  be  severe. 


Fig.  so. 


Fig.  89  represents  the  patient  eight  mouUis  after  the  operation, 
Jiilj^  1876.  When  I  last  heard  from  tliis  patient  she  was  nuito 
well.* 

In  cases  where  I  have  excised  the  eye  with  the  orbital 
tumour,  and  have  been  able  to  preserve  the  conjunctiva 
which  covered  the  globe,  I  have  adopted  the  followino- 
method  of  applying  the  chloride  of  zinc  paste,  in  order 
to  avoid  the  sloughing  of  the  eyelids,  which  so  frequently 


*  Clinical  See.  Transact.,  vol.  ix.  p.  31. 
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haiDpens  from  the  action  of  the  caustic  extending  to 
tliom  : — 

After  the  eye  and  tnmour  have  been  excised,  jiiressnre 
is  to  be  made  in  the  orbit  until  all  Ideeding  has  ceased. 
The  mouth  of  the  conjunctival  bag,  from  vs-hich  the  globe 
has  been  enucleated,  is  now  to  be  held  ojDen  with  two 
pairs  of  forcej^s,  whilst  the  chloride  of  zinc  paste,  spread 
on  .small  strips  of  lint,  is  plastered  round  the  sides  of  the 
orbit.  A  srnall  piece  of  cotton  wool  is  next  introduced  to 
keep  the  strips  of  lint  in  situ,  and  the  mouth  of  the  con- 
junctival bag  is  closed  over  the  whole  by  a  single  continued 
suture.  A  layer  of  lint  is  then  placed  over  the  conjunc- 
tiva, and  upon  this  the  lids  are  closed  and  kept  in  position 
with  a  compress  of  lint  and  a  roller.  In  this  way  I  have 
destroyed  the  greater  part  of  the  contents  of  the  orbit 
without  affecting  the  lids. 

In  removing  tumours  from  the  orbit,  it  should  be 
remembered  that  the  orbital  plate  of  the  frontal  boue  is 
frequently  thin  and  soft  frona  the  pressure  of  the  growth 
against  it.  Special  care  should  therefore  be  taken  during'- 
the  operation  to  avoid  applying  force  with  any  instru- 
ment against  the  roof  of  the  orbit.  Twice  I  have  been 
present  when  cerebral  matter  was  brought  away  v.ith 
l^ortious  of  the  tumour  during  the  operation. 

On  the  day  following  the  operation  the  .bandage  may 
be  removed,  and  if  there  is  much  tension  of  the  lids  from 
the  stuffing  within  the  orbit,  some  of  the  cotton  wool  may 
be  gently  drawn  out,  and  a  piece  of  clean  lint  being  laid 
over  the  parts,  another  bandage  should  be  lightly  applied. 
The  remainder  of  the  cotton  wool  should  be  taken  away 
on  the  second  day,  and  a  little  more  laid  loosely  within  the 
orbit  to  absorb  the  discharge  as  soon  as  su]ipnration 
commences.  This  dressing  may  be  repeated  daily,  but 
the  pieces  of  lint  on  which  the  chloride  of  zinc  has  hecn 
aj^plied  should  not  he  removed  until  snjipuration  has 
quite  loosened  them  from  the  surface  against  which  they 
wei'e  placed.  After  about  ten  or  twelve  days  the  .'^loughs 
will  separate  from  the  orbit,  and  if  any  suspiciousdookinrr 
granulations  spring  up  they  should  be  touched  with  the 
solid  chloride  of  zinc,  or  with  the  potassa  cum  calce.  On 
three  occasions  I  have  seen  epileptic  convulsions  follow 
within  thirty-six  hours  after  the  oi^eration,  but  they 
have  in  each  instance  ceased  shortly  after  the  removal 
of  the  cotton  wool  and  the  chloride  of  zinc  from  the 
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orbit.  The  fits  did  not  recur,  and  the  patients  perfectly- 
recovered. 

The  success  of  this  mode  of  treatment  has  been  -well 
proved,  and  two  striking  instances  of  its  efficacy  have 
been  recorded  in  the  "  Pathological  Transactions."  The 
first  was  in  a  patient  under  the  late  Mr.  De  Morgan,  who 
removed  a  large  encephaloid  tumour  from  the  orbit.  "  It 
projected  nearly  four  inches  forward  from  the  cheek  on  the 
outside,  and  about  two  inches  and  three-quarters  from  the 
nasal  side."*  The  man  died  one  year  and  nine  months 
after  the  operation  from  paraplegia,  but  there  was  no 
return  of  the  disease  in  the  orbit.  The  account  of  the  post- 
mortem examination  will  be  found  in  the  "  Pathological 
Transactions,"  vol.  xviii.  p.  220. 

The  second  case  (Fig.  90)  was  a  patient  under  my  care 

Fig.  90. 


♦  Pathologicd  Transiictioiis,  vol.  xvii.  pp.  2G5-271. 
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in  the  Middlesex  Hospital,  from  whom  I  removed  a  scir- 
rhous tumour  of  the  orbit,*  and  at  the  same  time  a 
secondary  scirrhous  tubercle  in  the  slna  in  front  of  the 
car  and  lying  over  the  parotid  gland.  The  whole  of  the 
bones  of  the  orbit  were  detached  in  one  piece  (Fig.  91), 
n,nd  are  to  be  seen  in  the  Museum  of  the  Middlesex 
Hospital.  The  operation  was  performed  in  February, 
1866,  and  up  to  the  present  time,  July,  188-1,  the  patient 
has  continued  cxuite  well  and  free  from  any  recurrence  of 
the  disease. 

Fig.  01. 


Fig.  91  represents  the  bouos  of  tlie  orbit  as  tlicy  came  awav  iii 
ono  piece  after  the  application  of  the  chloride  of  zLuc  paste." 

ACUTE  INFLAMMATOEY  EXUDATION  INTO 
THE  ORBIT. — A  case  of  this  nature  was  under  the  joint 
care  of  Dr.  Goodfellow  and  myself  at  the  Middlesex 
Hosi^ital.  It  presented  all  the  symptoms  of  a  rapidly 
inci-easing  canceroits  tumour ;  but  after  I  had  eniicleated 
the  eye,  and  excised  the  solid  growth  which  filled  the 
orbit,  it  i^roved  on  a  microscopical  examination  to  be  per- 
fectly  structureless,  and  was  jJrobabl}-  the  ]iroduct  of  acute 
inflammation,  most  likely  siDccific.  The  man  continued  in 
the  hospital  until  liis  death  five  months  afterwards,  when 
a  iDost-mortem  examination  confirmed  the  diagnosis  that 


*  Pathological  Transactions,  vol,  xviii,  pp.  233-235, 
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syphilis  was  tlae  cause  of  the  inaammatory  exudation.  A 
short  account  of  the  case  is  given  m  the  Lancet,  Apni  1», 
1868.  .      .  ,  ,  .. 

Cases  of  acute  inflammatory  exudation  xnto  the  orbit 
are  no  doubt  rare,  but  I  suspect  that  they  are  more  tre- 
quent  than  the  hospital  records  would  lead  us  to  antici- 
pate. It  is  only  on  this  supposition  that  I  can  account 
for  the  occasional  instances  which  one  meets  with  m 
practice  of  the  gradual  subsidence  without  operative  treat- 
ment of  firm  orbital  tumours  which  had  considerably  dis- 
placed the  eye,  and  had  been  readily  felt  with  the  hnger 
in  the  orbit. 

In  the  treatment  of  these  cases  iodide  ot  potassium, 
o-iven  in  doses  increasing  gradually  from  three  to  ten 
grains  twice  or  three  times  a  day,  affords  the  best  prospect 
of  success. 


DISTENSION  OF  THE  FRONTAL  SINUS. 

The  frontal  sinus  may  be  distended  with  pent-up  secre- 
tion, or  pus,  and  the  tumour  thus  formed  may  so  closely 
resemble  a  growth  from  within  the  orbit  as  to  render  it 
difficult  to  arrive  at  a  correct  diagnosis  without  making 
an  exploratory  incision.  In  order  to  rightly  estimate  the 
displacement  of  the  globe  which  an  expanded  frontal 
sinus  may  produce,  it  will  be  necessary  to  refer  briefly  to 
the  anatomy  of  the  dry  skull. 

The  frontal  sinuses  are  two  bony  cavities  placed  between 
the  inner  and  outer  tables  of  the  vertical  portion  of  the 
frontal  bone,  completely  separated  from  each  other  by  a 
bony  septum.    Each  of  these  spaces  is  subdivided  into 
cells  by  delicate  lamellaB  of  bone.    These  cells  extend 
upwards  about  one  inch,  gradually  becoming  narrower  as 
they  ascend,  until  the  opposed  plates  of  the  frontal  bone 
come  almost  into  contact,  a  thin  layer  of  diploc  only  in- 
tervening.   Forwards  and  outwards  the  frontal  cells  arc 
prolonged  between  the  layers  of  bone  which  form  the  roof 
of  the  orbit  as  far  as  the  mesial  line  of  that  cavity,  at 
which  part  they  cease,  from  the  opposed  lamiuEB  of  bone 
falling  together.  The  half  cells  which  are  seen  in  the  dry 
frontal  bo°ne  at  the  nasal  notch  are  completed  by  corre- 
sponding half-cells  on  each  side  of  the  cribriform  plate  of 
the  ethmoid  bone.    The  frontal  cells  communicate  with 
the  middle  meatus  of  the  nose  by  means  of  the  infundi- 
bulum,  which  is  a  long  and  tortuous  bony  canal  connect- 
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ing  the  anterior  ethmoidal  cells  with  the  frontal  siuus 
above,  aud  with  the  meatus  of  the  nose  below. 

The  sitiiatioii  of  the  frontal  sinuses  is  indicated  on  the 
exterior  of  the  frontal  bone  by  two  prominences  over  the 
root  of  the  nose,  more  or  less  strongly  marked  in  all 
people,  and  called  the  nasal  eminences. 

Such  being  the  disposition  of  the  frontal  cells,  it  is  easy 
to  conceive  m  what  direction  a  new  growth,  or  an  accu- 
mulation of  fluid,  would  cause  them  to  distend.  Of  their 
boundary  walls  the  weakest  is  that  towards  the  orbit, 
where  the  bony  plate  which  separates  that  cavity  from 
the  frontal  sinus  is  exceedingly  thm,  and  often  in  the  dry 
skull  semi-transparent ;  so  delicate,  indeed,  in  structure  is 
the  upper  and  inner  part  of  the  orbit,  that  the  finger,  in 
many  of  the  dry  preparations,  may  be  easily  pushed 
through  it. 

Causes.— In  most  cases  distension  of  the  frontal  sinus 
IS  due  to  an  injury  at  some  remote  period,  frequently  at 
a  date  so  far  from  the  symptoms  which  first  attracted  the 
patient's  notice,  that  it  seems  at  first  difficult  to  fairly 
conclude  that  the  disease  is  the  result  of  the  accident.  The 
extent,  however,  to  which  the  sinus  is  often  found  dilated, 
and  the  time  which  must  necessarily  be  consumed  to  eiTect 
this  distension  of  a  bony  cavity,  together  with  the  oft- told 
tale  of  a  blow  or  a  fall  years  ago,  can  only  lead  to  the  con- 
clusion that  an  injury  is  the  most  frequent  exciting  cause 
of  these  accnmulations.    The  explanation  is  probably  to 
be  found  in  the  supposition  that  at  the  time  of  the  acci- 
dent a  fracture  of  some  of  the  anterior  ethmoidal  or 
frontal  cells _  produced  a  closure  of  the  infundibulum,  the 
canal  by  which  the  mucus  from  the  frontal  sinus  escapes 
into  the  nose.    Tliis  channel  being  closed,  there  is  at 
once  a  retention  of  all  mucous  secretion,  which  from  that 
time  slowly  accumulates  and  gradually  expands  the 
sinus. 

Fig.  92  is  tliG  drawiug  of  a  patieut,  n;t.  fifty-eight,  wlio  w:is 
under  my  ca.ro  with  au  euorraotis  distension  of  the  left  frontal  sinus. 
The  disease  in  his  case  was  clearly  tr.aceable  to  a  kick  he  received 
on  tho  left  eyebrow  from  a  horse  when  four  years  old,  fifty-four 
years  ago.  There  was  slill  remaining  as  tlio  result  of  the  injury  a 
depression  of  the  bone  over  the  left  eyebrow,  aud  a  scar  ou  the 
inner  side  of  the  nose.  The  left  eye  was  considei-ably  displaced  by 
the  tumour;  it  was  half  an  inch  further  from  tho  nose,  aud  nearly 
au  inch  lower  down  in  tho  face  than  its  fellow  on  the  opposite  side. 
Tho  eyo  ivas  projected  outwards,  and  tho  patient  was  unable  by 
any  effort  to  dvinv  it  inwards.    The  inner  half  of  the  field  of  ^^■siou 
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■n-as  lost,  but  iu  tUo  oiiter  lialf  ho  could  couut  fiugers,  although  ho 
was  unable  to  read  anj'  sized  typo.  On  the  left  side  of  the  bridgo 
of  the  nose  there  was  a  smooth,  round,  clastic  swelling  about  tho 
size  of  half  a  large  walnut  protruding  from  tho  inner  sido  of  tho 
orbit._  It  varied  in  size,  boiug  much  smaller  when  ho  aroso  in  tho 
morning,  and  larger  when  ho  went  to  bod  at  night.  There  was  no 
pain  iu  the  tumour,  nor  in  the  scar  of  tho  old  injury. 


Fio.  92. 


On  the  patient's  admission  into  tho  hospital  I  performed  the 
operation  I  have  described  at  page  412,  and  passed  an  india-rubber 
draiuagc-tubc  through  tho  distended  sinus  into  the  left  cavity  of 
the  nose  aud  out  of  the  corresponding  nostril,  as  is  represented  in  tho 
woodcut,  Fig.  94.  Tho  contents  of  the  cyst  consisted  solely  of  a 
thick,  dark,  glairy  fluid,  evidently  the  pent-up  accumulation  of 
many  j-ears'  secretion  of  the  lining  membrane  of  the  frontal  sinus. 
A  very  slight  amount  of  irritation  followed  this  operation,  and  tho 
patient  in  a  few  days  expressed  himself  greatly  relieved  of  the 
sense  of  weight  which  bad  lately  oppressed  his  brow.  A  free  dis- 
charge drained  through  tho  tube,  which  was  shifted  twice  a  day, 
aud  previous  to  each  shifting  the  cavity  of  the  cyst  was  thoroughly 
cleansed  with  a  solution  of  carbolic  acid,  n^ivad  aquro  jj,  which  was 
squirted  into  tho  sinus  through  the  dnu'nago-tube. 

(iradually  the  discharge  diminished  in  quantity;  and  as  tho  cyst 
walls  contracted,  tho  eyo  regained  to  a  great" extent  its  proper 
position  wilhin  the  orbit.  The  tube  was  worn  for  nearly  eight 
months,  when,  as  all  discharge  had  ceased,  it  was  withdrawn. 
After  tho  removal  of  the  draiuage-tubo  there  was  left  a  fistulous 
opening  at  the  inner  angle  of  tho  orbit. 
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A  case  also  iig  recorded  by  Mr.  Hulke,  of  a  girl,  aet. 
seventeen,  with  great  expansion  of  the  right  frontal  sinus, 
which  was  evidently  caused  by  an  accident  when  she  was 
five  years  of  age.  "  She  fell  from  a  window  and  received 
a  cut  over  the  right  eyebrow.  Her  forehead  was  much 
bruised  and  swollen,  aud  she  had  concus.sion  of  the 
brain."* 

There  are,  however,  cases  of  distended  frontal  sinus  in 
which  no  history  of  an  injury  can  be  traced.  The  only 
conclusion  which  can  then  be  drawn  is,  that  from  some 
accidental  cause  which  we  cannot  detect,  the  communica- 
tion between  the  frontal  cells  and  the  nose  through  the 
infundibulum  has  been  closed,  possibly  from  some  inflam- 
mation of  the  lining  mucous  membrane.  This  hypothesis 
seems  the  probable  explanation  of  the  following  case 
of  distension  of  the  frontal  sinus  in  a  young  girl  who 
had  never  received  an  injury.  Her  mother  dated  the 
disease  from  an  attack  of  erysipelas  of  the  head  and  face 
when  she  was  six  years  old: — 

Alice  S  ,  asfc.  twouty-one,  came  uudev  my  care  at  the  Ophfbal- 

mic  Hospital,  on  April  Ctb,  1809,  ou  accoimt  of  a  tumour  ou  the 
iuner  side  of  tlie  orbit  wbicb  projected  tbe  ej-e  downwards  and 
outwards,  as  is  con-pctly  represented  in  tbe  woodcut  (Fig.  93), 
taken  from  a  pbotograpb. 

Hiitoiy.— Tbe  girl  states  tliat  about  six  years  ago  she  noticed  a 
swelling  at  tbo  inner  side  of  tbe  left  orbit,  close  to  tbe  bridge  of  tbe 
nose  ;  it  was  small  aud  soft  to  tbe  touch,  and  v.aried  in  size,  being 
larger  at  one  time  than  another;  it  gradually  increased  until  it 
.attained  tbe  dimensions  shown  in  the'dra-naug.  The  sight  of  tbe 
ej'e  is  good.  She  can  read  No.  I.  with  ease  at  12  inches,  and  No. 
XX.  Snellen  at  20  feet.  Her  mother  thinks  that  the  swelling 
originated  in  a  severe  attack  of  erysipelas  which  she  bad  when  she 
was  six  years  old.  On  two  occasions  tbo  tumour  has  been  punc- 
tured, and  each  time  a  thick  iluid  was  evacuated. 

After  her  .admission  into  the  bospit.al,  I  perfonned  ou  this  patient 
the  operation  described  at  page  412,  aud  succeeded  iu  introducing  a 
drainage-tube  through  the  distended  sinus,  as  is  represented  iu 
rig.  94.  After  cutting  into  the  tumour,  my  finger  passed  readily 
into  a  large  cavity,  the  dilated  frontal  sinus,  in  which  I  detected  a 
small  portion  of  necrosed  bone,  which  was,  however,  too  firmly 
adherent  to  the  living  structure  to  be  det.ached.  •  Tlie  contents  of 
the  cyst  consisted  partly  of  the  same  dark  gl.airy  fluid  as  was  found 
in  tbo  first  patient,  but  partly  .also  of  pus,  with  which  the  dark 
fluid  was  freely  streaked. 

This  patient  completely  recovered,  and  in  tbe  last  photograph 
she  sent  me,  the  eye  appeared  to  have  regained  its  uonual  position. 


*  Royal  Loudon  Ophthalmic  HoBpltal  Reports,  vol.  iii.  p.  153. 
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Symptoms. — Distension  of  tlie  frontal  sinns  may  be 
acufe  or  chronic. 

When  the  distension  is  acute  it  is  clue  to  inflammation 
of  the  mucons  membrane  of  the  sinus,  which  leads  to  the 


Fia.  r>3. 


formation  of  pus.  There  is  generally  a  dull  aching  pain 
over  the  brow  and  root  of  the  nose,  accompanied  by  con- 
siderable constitutional  disturbance.  The  pus  gradually 
accumulates  in  the  frontal  sinus,  and  ultimately  dis- 
charges itself  cither  by  bursting  into  the  nose,  or  by 
making  an  exit  for  itself  through  the  upper  and  inner 
part  of  the  orbit.  "When  the  latter  site  is  selected  there 
is  usually  some  bulging  of  the  distended  sinus  into  the 
orbit,  and  a  slight  displacement  of  the  eye  downwards 
and  outwards.  The  upper  lid  Ijecomes  red  and  swollen, 
and  the  tumour  examined  with  the  finger  is  tender,  and 
will,  if  sufficient  thinning  of  the  bone  has  taken  place, 
impart  a  sense  of  fluctuation. 

In  most  cases  the  distension  of  the  frontal  sinus  is 
chronic,  and  the  collection  of  Huid  within  its  walls  is  the 
pent-up  secretion  of  many  years.    Sealed  within  a  bony 
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cavity,  uo  decomposition  ensues,  and  increasing  year 
by  year  in  quantity  it  distends  the  sinus  and  displaces 
the  eye.  There  is  frequently  no  pain,  not  even  a  sense  of 
weight  over  the  brow.  The  only  symptoms  which  are 
manifest  to  the  patient  ai-e,  the  gradual  formation  of  a 
tumour  at  the  upper  and  inner  portion  of  the  orbit,  and 
a  slow  but  steadily  increasing  protrusion  of  the  eye 
downwards,  outwards,  and  forwards.  In  one  patient  under 
my  care  (Fig.  92),  the  displacement  was  so  extreme  that  the 
upper  margin  of  the  cornea  of  the  left  eye  was  below  the 
level  of  the  rir/Jit  lower  lid.  Occasionally  the  early 
symptoms  are  chronic,  whilst  the  later  ones  are  sub- 
acute, and  productive  of  a  feeling  of  constant  heaviness 
and  aching  across  the  forehead.  The  disease  is  usually 
confined  to  the  frontal  sinus  of  one  side,  but  I  have 
seen  cases  in  which  both  frontal  sinuses  were  affected. 

Treatment  of  Distension  of  the  Frontal  Sinus. — 
The  objects  to  be  attained  are,  first  to  evacuate  the  peut-ujo 
fluiil,  and  then  to  establish  a  free  communication  between 
tlie  frontal  sinus  and  the  nose,  through  which  the  secre- 
tion may  continue  to  drain  as  fast  as  it  is  secreted.  By 
these  means  tlie  cavity  of  tlie  sinus  will  gradually  collapse, 
and  the  eye  will  be  restored  in  a  great  measure  to  its 
normal  position.  The  ends  to  be  desired  will  be  accom- 
plished by  the  following  operation  : — 

A  single  curved  incision  parallel  with  the  fold  above 
the  lid  is  to  be  made  over  the  most  prominent  part  of  the 
tumour,  and  having  by  a  little  dissection  exposed  its  sur- 
face, the  scalpel  should  be  pluuged  into  it,  and  an  open- 
ing made  to  tlie  extent  of  the  incision.  The  index  finger 
of  the  right  hand  is  now  to  be  pushed  into  the  sinus 
through  the  wound  to  ascertain  the  size  of  the  cavity  and 
if  there  is  any  necrosed  or  carious  bone.  Whilst  thus 
exj^loring  the  sinus,  the  little  finger  of  the  left  hand 
should  be  passed  up  the  corresponding  nostril  and  an 
endeavour  made  to  find  out  the  spot  at  which  the  tip  of 
the  fiugcr  in  the  sinus  will  approximate  most  closely  the 
end  of  the  one  in  the  nose.  After  a  little  search  it  will  be 
found  that  at  one  part  the  fingers  will  almost  meet, 
thei'e  being  only  a  thin  plate  of  bone  between  them. 
Having  gained  this  information,  the  finger  in  the  frontal 
sinus  is  to  be  withdrawn,  but  that  in  the  nostril  is  to  be 
retained  in  siiti  to  act  as  a  guide  to  the  gouge  or  elevator, 
which  is  to  be  passed  into  the  siniis  and  made  to  force  a 
passage  into  the  nose  through  the  lamina  of  bone  on 
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which  the  tip  of  the  little  finger  is  resting.  A  commuui- 
cation  between  the  frontal  sinus  and  the  nose  having  been 
thus  established,  an  india-rubber  drainage-tube  with  holes 
cut  at  short  distances  is  to  be  introduced,  one  extremity 
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of  which  is  to  be  afterwards  fastened  on  the  forehead, 
whilst  the  other  end  protrudes  slightly  from  the  nostril. 

The  easiest  way  of  introducing  the  drainage-tube  is  to 
pass  a  probe  with  an  eye  up  the  nostril  and  out  of  the 
wound,  and  having  fastened  the  tube  to  it  by  means  of  a 
piece  of  string,  to  draw  it  back  again  thi-ough  the  nose. 

The  object  of  the  drainage-tube  is  to  keep  the  channel 
between  the  two  cavities  from  closing,  and  to  enable  the 
attendant  to  wash  out  the  frontal  sinus  at  least  twice  a 
day  with  some  astringent  and  disinfectant  solution.  For 
the  latter  purpose  the  lotio  alum,  cum  zinc,  sulph.,  or 
the  lotio  acid,  carbolic.  (P.  50,  56)  may  be  injected  with 
a  glass  syringe  through  one  of  the  openings  at  the  upper 
extremity  of  the  tube.  The  drainage  tube  should  be  worn 
for  five  or  six  mouths,  or  until  all  discharge  from  the  nose 
has  ceased.  The  results  of  these  cases  when  thus  treated 
are  usually  most  satisfactory. 


Fig.  95. 
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1.  The  Moorfields  Eye  Bandage. 


This  bandage  consists  of  a 
central  band,  made  of  a  fold  of 
linen  from  9h  to  10  iiiclies  in 
length,  and  fr  om  2,^  to  2^  inches 
in  width.  At  each  end  of  it 
are  attached  tajjes,  which  are 


arranged  so  as  to  form  loops, 
which  include  the  ears  when 
the  bandage  is  applied.  These 
loops  terminate  in  two  tapes, 
which  are  tied  behind  the 
head. 


2.  Liebreich's  Eye  Bandage. 


_  The  bandage  consists  of  a 
linen  or  a  knitted  cotton  band, 
A,  from  9h  to  10  inches  in 
length,  and  2^  inches  in  width; 


at  cither  end  of  which  arc  at 
tachod  tapes  to  keep  it  in  posi- 
tion on  the  head.  The  tapes 
should  be  one  inch  in  width. 
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One  tape,  I?,  to  12  inclies 
in  length,  extends  across  the 
top  of  the  head  from  ear  to  ear 
and  torminatcsin  aloop,  through 
which  the  second  tape,  C  J), 
passes,  as  in  the  woodcut. 
To  apply  the  handage  : — 
The  patient  having  been  told 
to  gently  close  the  lids  of  both 
eyes,  a  small  square  of  linen  is 
laid  over  each,  upon  which  arc 
placed  small  pads  of  cotton 
wool  or  charpie.  The  bandage, 
wdiich  had  been  previously  fitted 
to  the  liead,  is  now  drawn  across 
the  eyes  and  fastened  on  the 
temple,  opposite  to  the  eye 
which  has  undergone  the  opera- 
tion.   (See  Fig.  95.) 

3.  The  Compress  Bandage. 

"  Thi.s  bandage  should  be 
about  1  f  yards  in  length,  and  Ih 
inches  in  width  ;  the  outer  two- 
thirds  should  consist  of  fine  and 
very  t'lnstic  flannel,  the  central 
third  of  knitted  cotton.  The 
eye  having  been  padded,  the 
bandage  is  to  be  adjusted  in 
the  following  manner  : — One 
end  is  to  bo  applied  to  the  fore- 
head just  above  the  a£lx3cted 
eye,  and  is  then  to  be  passed  to 
the  opposite  side  of  the  fore- 
head, above  the  ear,  to  the  back 
of  the  head  ;  the  knitted  por- 
tion is  then  to  be  carried  on 
below  the  ear,  and  brought  up- 
wards over  the  compress,  the 
bandage  being  passed  across 
the  fci  chead,  and  its  end  firmly 
pinned.  The  opposite  eye  may 
be  closed  with  sticking  plaster, 
or  if  it  also  requires  a  compress, 
a  separate  bandage  is  to  be  ap- 
plied to  it."* 

»  "  Observations  on  Compressive 
Banangcs,"  by  Prof.  Vou  Gracfc, 


In  the  place  of  the  flannel 
and  knitted  cotton  bandage 
above  _  described,  a  fine  linen 
one  will  answer  equally  well. 

4.  Mercurial  Vapour  Bath. 

The  following  is  Mr.  Henry 
Lee's  description  of  his  mercu- 
rial vapour  bath  : — "  The  most 
convenient  calomel  vapour-bath, 
and  that  which  is  now  generally 


used,  is  one  which  was  made  at 
my  request  by  Nr.  Blaise.  In 
this  apparatus  the  lamp  wliich 
sublimes  the  calomel  boils  the 
water  at  the  same  time.  In 
the  centre  of  the  top,  imme- 
diately over  the  wick  of  the 
lamp,  is  a  small,  separate,  cir- 
cular tin  plate,  upon  which  the 
calomel  is  placed.  Around  this 
is  a  circular  depression,  which 
may  be  one-third  filled  with 
boiling  water.  The  ajiparatus 
is  then  placed  on  the  ground, 
and  the  lamp  is  lighted.  The 
patient  sits  over  it  with  an 
American  cloth  cloak,  or  a 
Mackintosh,  or  a  moleskin  cloak 
fastened  round  bis  neck.  He 
thus  becomes  surrounded  by 
calomel  vapour,  which  lie  is 
generally  directed  to  inhale  for 
two  or  three  separate  minutes 
during  each  bath.    In  doing 

abridged  .md  translated  by  Soelberg 
Wells,  It.L.OM.  Sep.,  vol.  iv.  p- 
208. 
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this  the  patient  ffiould  not  put 
his  head  under  the  cloak,  but 
simply  allow  some  of  the  vapour 
to  escape  from  its  upper  part, 
and  breathe  it  mixed  with  a 
hirge  proportion  of  common  air. 
At  the  expiration  of  a  quarter 
of  an  hour  or  twenty  minutes 
the  calomel  is  volatilized  and 
the  water  has  boiled  away.  A 
portion  of  the  calomel  is  de- 
posited, together  with  the  con- 
densed vapour  of  the  steam,  on 
the  patient's  body,  and  is  there 
to  be  left.  _  The  quantity  of 
spirits  of  wine  used  upon  each 
occasion  is  so  regulated  that 
the  lamp  goes  out  of  its  own 
accoi-d  about  the  same  time  as 
the_  calomel  disappears.  The 
patient  then  gradually  unfastens 
the  cloak,  and  in  about  a  minute 
he  is  sufficiently  cool  to  put  his 
night-dress  on  without  much 
interfering  with  the  very  fine 
layer  of  calomel  which  covers 
his  body.  He  must  be  par- 
ticularly told  not  to  wipe  his 
skin,  as  by  so  doing  he  would 
necessarily  interfere  with  the 
action  of  the  medicine.  Should 
there  be  no  objection  on  the 
part  of  the  patient,  he  may  go 
to  bed  in  the  cloak  and  sleep 
in  it  either  for  a  part  or  the 
whole  of  the  night."* 

5.  Lapis  Divinus. 

Sulphate  of  Copper,  Nitrate 
of  Potash,  and  Alum,  of  each 
equal  parts,  in  powder,  fused 
in  a  glazed  earthen  crucible, 
powdered  Camphor,  to  the  ex- 
tent of  -ffV  part  of  the  whole, 
being  added  near  the  end  of  the 
process.     When  cold,  break  in 

•Article  "Syphilis,"  Holmes's 
System  of  Surgery,  by  Henry  Lec, 
Zndedit.  vol.  i.  p.  401, 


pieces  and  keep  in  a  closely 
stoppered  bottle* 

6.  Diluted  Nitrate  of  Silver 

Points. 

These  are  made  by  fusing 
Nitrate  of  Potash  in  various 
proportions  with  Nitrate  of 
Silver;  thus  :t 

No.  1  consists  of  1  Nitrate  of 
Silver  and  2  of  Nitrate  of 
Potash. 

No.  2  consists  of  1  Nitrate  of 
Silver  and  3  of  Nitrate  of 
Potash. 

No.  3  consists  of  1  Nitrate  of 
Silver  and  3A  of  Nitrate  of 
Potash. 

No.  4  consists  of  1  Nitrate  of 
Silver  and  4  of  Nitrate  of 
Potash. 

7.  Pasta  Zinci  Chloridi.  (P/i. 

Middlesex  Hospital.) 

This  paste  is  prepared  by 
first  making  the  Liquor  Zinci 
Chloridi  cum  Opio,|  and  then 
adding  Flour  to  render  it  of  a 
proper  consistence,  as  follows: 
R  Liquoris  Zinci  Chloridi 

cum  Upio       .    .    .  fl.oz.  1 
Farinte  Tritici     .    .  gr.  120 

Mix  smoothly  in  a  mortar 
and  heat  over  a  water-bath  until 
of  a  proper  consistence. 

*  Squire's  Comp.  to  Brit.  Phar- 
raacop.,  5th  edit.  p.  96. 

t  Squire's  Comp,  to  British  Phar- 
macop.,  5th  edit.  p.  40. 


9,  Zinci  Chloridi  oz.  IB 

Pulveris  Upii  oz.  1^ 

Acidi  Hydrochlorici  .  .  .  fl.dr.O 
Aquam  Uullientem    .    .    .  ad  0  1 


Macerate  the  Opium  in  twelve 
ounces  of  the  boiling'  watnr  for 
twelve  hours,  add  the  acid  and  filter, 
then  dissolve  the  Chloridi'  of  Zinc 
in  the  filtered  liquid  and  nialio  up 
to  twenty  ounces  with  distilled 
water. 

E  E 
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8.  Pulvis  CauBtica. 

li.  Zinci  Chloridi    .  )  Partes 
Zinci  Oxidi     .     .  )  fequalcs. 
Mix  tliom  iiitinicately  witli 
pestle  and  mortar.  Preserve 
in  a  well-stoppered  bottle. 

9.  Fotus  Belladonnae. 

Extract.  Belladonnm  .    .  gv.  CO 
To  bo  dissolved  in  one  pint 
of  boiling  water  and  used  as  a 
fomentation. 

10.  Fotus  Papaveris. 

R  C'apsul.  Papav.  contus.  oz.  1 
Aquse  destillat.  .    .  fl.oz.20 
Mix,  and  boil  for  a  quarter 
of  an  hour  ;  then  strain  through 
muslin. 

11.  Gargarisma  Acidi  Hydro- 
chlorici. 

R  Acidi  Hydrochlorici 

dduti  fl.dr.2 

Decoct.  Quercus.    .  fl.oz.20 
Misce. 

12.  Gargarisma  Aluminis. 

R  Aluminis    .    .    .    £;r.  120 
Tinct.  Myrrhfe  .     .  fl.dr.4 
Aquas  destillat.  .    ad  fl.oz.20 
Misce. 

13.  Gargarisma  PotasssB 

Chloratis. 

R  Potassre  Chloratis  .  gr.90 
Acidi  Hydrochlorici  .  min.  40 
Glyceriui    ....  fl.oz.l 
Aquc-e  Destillat.   .  ad  fl.oz.20 
Mix  the  acid  and  chlorate  in 
a  bottle  ;  cork  and  let  it  stand 
for  three  minutes ;  then  add 
the  water  gradually  with  much 
shaking.    Lastly,  add  the  gly- 
cerine. 


14.  Gargarisma  Sodae 
Chloratae. 

R  Liq.  Sodas  Chlorataj  .  fl.dr.4 
Aquaj  destillat.    .  adfl.oz.8 
Misce. 

15.  Guttae  Atropise  Sulphatis. 

R  Atropise  Sulphatis  .  gr.  1  ad 
gr.2 

Aqna3  destillat.    .    .  fl.oz.l 
Misce. 

16.  Guttae  Atropiae  Sulphatis 

Fortiores. 

R  Atropiai  Sulphatis    .  gr.4 
Aqua;  destillat.  .    .  .fl.oz.l 
Misce. 

17.  Guttae  Daturiae. 

R  Daturiaj  Sulphat.  .    .  gr.2 
Aquae  destillat.  .    .    .  fl.oz.l 
Misce. 

18.  Guttte  Eseriae. 

R  Eseriaj  Sulphatis  gr.2  ad  gr.4 
Aquoe  destillat.  .  .  .  fl.oz.l 
Misce. — To  be  dropped  into 
the  eye  to  produce  contraction 
of  the  pupil.  It  is  the  most 
active  of  the  Calabar  Bean  pre- 
parations. 

19.  Guttae  Homatropin. 
Hydrobromat. 

R  Homatropin.  Hydrobromat, 
gr.2 

Aqute  destillat.    .    .    .  fl.oz.1 
Misce. 

20.  Guttae  Physostigmatis 
Fabae  (Calabar  Bean). 

R  Extract.  Physostigmatis 

Fabfe    .    .    .  gr.l  ad  gr.4 
Aqua;  destillat.  .    .  fl.dr.l 
Misce. 


21.  Guttas  Pilocarpiee. 

R  Pilocarpiaa  Nitratis   .  gr.2 
Aqufe  destillat.  .    .    .  fl.oz.l 
Misce. 

22.  Gattae  Argenti  Nitratis. 

R  Argenti  Nitratis  .    .  gi-.l 
Aqufe  destillat.  .    .  fl.oz.l 
Misce. 

23.  Guttffi  Argenti  Nitratis 

Fortiores. 

R  Argenti  Nitratis  .    .  gr.2 
Aqure  destillat.  .    .      fl.oz.  1 
Misce. 

24.  Gattae  Potassii  lodidi. 

R  Potassii  lodidi     .    .    gr.  3 
AquEB  destillat.      .    .  fl.oz.l 
Misce. 

.  25.  Gattae  Zinci  Chloridi. 

R  Zinci  Chloridi  .    .    .  gr.l 
Aquae  destillat.  .    .    .  fl.oz.l 
Misce. 

26.  Guttae  Zinci  Sulphatis. 

R  Zinci  Sulpliatis  gi-.  lad  gr.2 
Aquffi  destillat.    .    ,  fl.oz.l 
Misce. 

27.  Guttae  Cupri  Sulphatis. 

R  Cupri  Sulphatis    .    .  gr.2 
Aqu£e  destillat.  .    .    .  fl.oz.l 
Misce. 

28.  Guttae  Opu. 

R  Vini  Opii   ....  fl.dr.2 
Aquffi  destillat. .    .    .  fl.dr.6 
Misce. 

29.  Guttae  TerebiathinEe. 

R  01.  Terebintbinffi     .  fl.dr.l 
01.  Olivse     ....  fl.dr.7 
Misce. 
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30.  Injectio  Morphiae  Hypo- 
dermica  P.B. 

A  solution  of  Acetate  of 
Morphia  containing  one  grain 
of  the  acetate  in  twelve  minims 
of  the  injection. 

Dose,  1  to  6  minims. 

31.  Injectio  Morphiae  et 

Atropiee. 

R  Atropife  Sulphatis  .    .  gr.l 
Inject.  Morphias  Hypo- 

dermicaj  P.B.    .    .  fl.dr.6 
Misce. 
Dose,  1  to  4  minims. 
Three  minims  contain  Jth. 
of  a  grain  of  acetate  of  mor- 
phia and  xwth  of  sulphate  of 
atropia. 

32.  Liniment.  Aconiti. 

R  Linimenti  Aconiti  .  fl.dr.4 
Linimenti  Saponis  .    .  fl.dr.  6 
Misce. 

33.  Liniment.  Ammoniae. 

R  Liq.  Ammoniae   .    .  fl.dr.4 

01.  OlivEe  fl.dr.4 

Misce. 

34.  Liniment.  Aconiti  cum 
Belladonna. 

R  Tinct.  Aconiti  (Fleming's) 
fl.dr.4 

Liniment.  Belladonnze  fl.oz. IJ 
Misce. 

35.  Linimentum  Belladonnae 

cum  Glycerine. 

R  Extract!  Belladonnae  gr.240 
Glycerini    ....  fl.oz.J 
Misce. 

36.  Linimentum  CUoroformi. 

R  Chloroformi  .    .    .  fl.dr.4 

01.  01iv!E    ....  fl.dr.4 
Misce. 

E  E  2 
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37.  Liiiimentum  Calcis  cum 
Creta. 

R  Olei  Lini, 
Liquoris  Calcis  .    .  afi  fl.oz.4 
C'relaj  Preparatic     .    .  oz.2 
Misce. 

38.  Linctus. 

R  TLeriacie  oz.  1 

Pulv.  Tragacanth;e  .  .  gv.25 
Syrupi  Papaveris  .  .fl.dr.  6 
Tinct.  Scillaj  .  .  .  fl.dr.2 
Acid.  Sulphuric,  dilnt.  min.SO 

Aquce  fl.oz  2 

Misce. 

Dose,  from  a  half  to  t  wo  tea- 
spoonfuls. 

39.  lotio  Atropiae. 

R  Atropia3  Sulpliatis  .      gr.  1 
Aquje  Sambuci     .    .  fl.oz.  2 
AqiisB  destillat.    .    ad  fl.oz.8 
Misce. 

40.  Lotio  BelladonnaB. 

R  Extracti  Belladonna^ .  gi-.40 
Aquas  destillat.       .  .fl.oz.8 
Misce. 

41.  Lotio  Belladonnae  cum 
Alumina. 

R  Liquor.  Belladonnre 

(Battley's)     .    .    .  fl.dr.l 

Aluminis  gr.24 

Aquae  Sarubuci  .    .    .  fl.oz.2 
Aquse  destillat.  .    .  ad  fl.oz.8 
Misce. 

42.  Lotio  Stramonii. 
R  Extracti  Stramonii   .  gr.4 
AquEe  Lauro-Cerasi  .fl.dr.4 
Aquae  destillat.  .    .  ad  fl.oz.8 
Misce. 

43.  Lotio  Opii. 

R.  Extracti  Opii  liqiiidi  fl.dr.2 
Acid.  Hydrocyanioi  dibit.  ni30 
Aquaa  destillat.    .    ad  fl.oz.8 
Misce. 


44.  Lotio  Conii  cum  Opio. 

R  Extracti  Conii    .    .  gr.30 
Extracti  Opii  Liquidi  fl.dr.l 
Aquas  fcrventis  .    .    .  fl.oz.8 
Misce. 

45.  Lotio  Acidi  Boracici. 

R  Acid.  Boracici  .  gr.4  to  gr.  6 
Aquas  destillat.  .    .  fl.oz.l 
Misce. 

46.  Lotio  Eesorcini. 

R  Pesorcini  ....  gr.36 
Aquae  destillat.     .    .  fl.oz.8 
Misce. 

47.  Lotio  Aluminis. 

R  Aluminis  gr.6 

Aquae  destillat.  .    .     fl.oz.  I 
Misce. 

48.  Lotio  Aluminis  Mit. 

R  Aluminis    ....  gr.4 
Aquae  destillat.    .    .    .  fl.oz.l 
Misce. 

49.  Lotio  Aluminis  cum 

Atropia. 

R  Aluminis   ....  gr.24 
Atropiae  Sulphatis  .    .     gr.  1 
Aqure  destillat.  .    .    .  fl.oz.8 
Misce. 

50.  Lotio  Alum,  cum  Zinci 
Sulph. 

li  Aluminis  gr.3 

Zinqi  Sulphatis  .    .    .  gr.l 
Aquas  destillat.  .    .  .fl.oz.l 
Misce. 

61.  Lotio  Evaporans. 

li  Sp.  ^tberis  Kilrosi  fl.dr.2 
Aceli  Aroraatici   .    .  niin.6 
Aquas  destillat.     .    ad  fl.oz.l 
Misce. 


52.  Lotio  Plumbi. 

R  Pliimbi  Acetatis  .    .  gr.2 
Acidi  Acetici  dilut.      .  min.2 
Aqiiffi  deatillat.  .    .    .  fl.oz.  1 
Misce. 

53.  Lotio  Quiniee  Sulphatis. 

R  Quinife  Sulphatis  .  .  gr.4 
Acid.  Sulphuric,  dilut. 

H  4  vel  q.  s. 
Aqufe  destillat.  .    .    .  fl.oz.l 
Misce. 

Useful  as  a  local  application 
in  some  cases  of  Diphtheritic 
Ophthalmia. 

64.  Lotio  Ziaci  Oxidi. 

R  Zinci  Oxidi    .    .    .  gr.90 

Glycerini  fl.dr.4 

Aquoe  Sambuci  .    .    .  fl.oz.2 
Aquse  destillat.  .    .  ad  fl.oz.8 
Misce. 

55.  Lotio  Glycerini. 
R  Glycerini       .    .    .  fl.dr.4 
Aqiiaa  Flor.  Aurantii  .  fl.oz.2 
Aqure  destillat.  .    .  ad  fl.oz.8 
Misce. 

56.  Lotio  Acid.  Carbolic. 

R  Acid.  Carbolic,  pur. 

min.  2  to  min.8 
Aqu,ie  destillat.  .    .    .  fl.oz.l 
Misce. 

57.  Lotio  Hydrarg.  Per- 

cUoridi. 

R  Hydrarg.  Perchloridi  gr.i 
AquM  destillat.  .    .    .  fl.oz.l 
Misce. 

58.  Lotio  Acidi  Tannici. 

R  Acidi  Tannici  .    .    .  gr.30 
Sp.  Vini  rectificati .    .  fl.dr.4 
Aqufe  Rosse  ....  fl.oz.2 
Aquae  destillat. .    .  ad  fl.oz.  8 
Misce. 
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59„  Lotio  Boracis  cum 
Glycerino. 

R  Boracis  gr.l20 

Glycerini     ....  fl.oz.  i 
Aqufe  Sambuci .    .    .  fl.oz.2 
Aqua;  destillat.     .  ad  fl.oz.8 
Mifce. 

Very  useful  in  eczema  of  the 
lace  and  eyelids. 


60.  Lotio  Boracis  cum 
Plumbo. 

R  Liquor.  Plumbi  Subacetatis 
niin.30 

Boracis  gr.60 

Glycerini  fl.dr.2 

Aqu^Je  destillat. .    .  ad  fl.oz.8 
Misce. 

Useful  in  eczema  of  the  face 
and  eyelids. 

61.  Lotio  Boracis  cum  Soda. 

R  Sodfe  Bicarb.    .    .    .  gi-.60 

Boracis  gr.60 

Acid.  Hydrocyanici  diluti 

min.40 

AquEB  Sambuci  .    .    .  fl.oz.2 
Aqure  destillat.  .    .  ad  fl.oz.8 
Misce. 

Useful  in  eczema  of  the  face 
and  eyelids. 

62.  Lotio  Arnicas. 

R  Tincturse  Arnicse      min.  30 
AquEe  destillat. .    .    .  fl.oz.l 
Misce. 

63.  Lotio  Nigra. 

R  Calomelanos  .  .  .  gr.60 

Mucilag.  Acacise  .  .  fl.dr.4 

Liquor.  Calcis  .  .  ad  fl.oz.8 
Misce. 
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lotio  Rubra. 

ViJfAaci  Sulpliatis    .    .  gr.l 
Sp.  Eosmarini, 
Tinct.  Lavandulae  comp. 

aamin.lS 
Aqua3  destillat.  .    .    .  fi.oz.l 
Misce. 

65.  Mistura  Antimonii 
Tartarati. 

R  yiu.  Antimonialis    .  fl.dr  i 
Liq.  Amnion.  Acetatis  fl.diU 
Tinct.  Hjoscyami .      min  20 
Aqu£e  destillat.     .  adfl.oz.l 
Misce. 

66.  Mistura  Potassee  Citratis. 

R  Potassaj  Bicarb.  .  .  gT.20 
Sp.  Ammon.  Aromat.  fl.dr.?. 
Tine.  Aiirautii  .  .  fl.dni 
Aqii£e  destillat.  .  .fl.oz.li 
To  be  taken  in  efiervescence 

•with 

Acid.  Citric,  gr.  14. 
dissolved  in  one  tablespoonful 
of  water. 

The  Sp.  Ammon.  Aromat. 
may  be  omitted  if  desired. 

67.  Mistura  Chloroformi  cum 

Ammonia. 

R  Ammonise  Garb.    .  .  gr.3 

Sp.  Chloroformi  .    .  min. 15 

Tinct.  Aurantii  .    .  .  fl.dr.J 
Aquse  destillat.  . 
Misce. 


fl.oz.li 


68.  Mistura  Salinaa. 
R  Potassa3  Bicarb.    .    .  gr.lO 
Spirit,  /Etheris  Nitrosifl.dr.i 
Liq.  Ammonifo  Acetatis  fl.dr.  1 
Aqua3  destillat.  .    .  adfl.oz.l 
Misce. 

69.  Mistura  Cinnamomi. 
R  Tinct.  Cinnamomi    .  fl.dr.l 
Aqua3  destillat.  .    .    .  fl.oz.l 
Misce. 


70.  Mistura  Cinnamomi  cum 
Acido. 

R  Tinct.  Cinnamomi  .  fl  dr  J 
Acid.  Nitro-Muriatic  dilut.  : 

ti  min.lO 
Aquoe  destillat..  .adfl.ozl 
Misce. 

71,  Mistura  Boracis. 

R  Boracis  .  .  .  .  gr.60 
Sp.  /Etheris  Nitrosi  .  fl.dr -4 
Syrup.  Aurantii  .  .  fl.dr.4 
Aqu.^  destillat.     .    ad  fl.oz.8 

Misce. 
Dose,  1  ounce. 

72.  Mistura  Ergotse. 
R  Extracti  Ergotas  liquidi 

min.  30 

Tinct.  Aurantii    .    .  min.  30 
Aquffi  destillat.    .  adfl.oz.l 
Misce. 

To  be  taken  twice  a  day. 

73.  Mistura  Nuois  Vomicae. 

R  Tinct.  Nucis  Vomica  min. 15 
Infus.  Gentian,  comp.  fl.oz.l 
Misce. 

74.  Mistura  Acidi  cum  Tinct, 
Nucis  Vomicae. 

R  Acidi  Nitro-Muriatici  dilut.  ' 

min.lO 

Tinct.  JS'ucis  Vomicte  min.  15 
Tinct.  Chiratte  .    .    min. 15 
Aqu.-e  destillat.  ,    .  fl.oz.l 
Misce. 

75.  Mistura  Acidi  cum 
Cinchona. 

B  Acidi  Nitro-Muriatici  dilut. 

min.lO 

Tinct.  CinchonjB    .  .fl.dr.4 
Decoct.  Cinchonas  .    .  fl.oz.  1 
Misce. 


76.  Mistura  CincliouGe  cum 
Opio. 

R  Extract.  Cincbonse  Flav. 

liquid  min.l5 

Acidi  Nitvici  dilut.  .  min.lO 
Tinct.  Opii  .  .  min.otolO 
Aquae  destillat.  .    .    .  fl.oz.l 

Misce. 

77.  Mistura  Cinchoniae. 

R  Cinchonire  Sulphatis  gr-3 
Acidi  Sulphurici  dilut.  min.lO 
Aqufe  destillat,     .    .  fl.oz.l 
Misce. 

78.  Mistura  Croton  Chloral. 

a  Croton  Chloral      .    .  gr.2 
Tinct.  Auranlii  .    .  .fl.dr.J 
Pulv.  Gum  Tragacanth.  gr.3 
AquiB  destillat.  .    .  .fl.oz.l 
Misce. 

To  be  taken  every  one  or  two 
hours  for  three  doses  only,  until 
relieved. 

79.  Mistura  QuinisB. 

R  Quinice  Sulphatis  .    .  gr.l 
Acid.  Sulphuric,  dilut.  min.lO 
Tinct.  Aurantii  .    .    .  11. dr.  4 
AquEB  destillat. .    .  .fl.oz.l 
Misce. 

80.  Mistura  Quiniee  cum 
Ferro. 

R  Quinise  Sulphatis, 
Ferri  Sulphatis  .    .     aa  gr.l 
Acidi  Sulphurici  diluti  min.5 
Aquae  destillat. .    .    .  fl.oz.l 
Misce. 

81.  Mistura  Ferri  Perchloridi 
cum  Quinia. 

R  Quiniae  Sulphatis     .  gr.l 
Tinct.  Ferri  Perchlorid.  min.5 
Acidi  Nitrici  diluti .    .  min.5 
Aquie  destillat.  .    .  ad  fl.oz.l 
Misco. 
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82.  Mistura  Ferri  et  Ammo- 

niae  Citratis. 

R  Ferri  et  Ammonise  Citratis  ■' 
gr.5 

Acidi  Citrici ....  gr-5 
Sjriip.  Aurantii     .    .  fl.dr.A 
Aquaj  destillat.  .    .    .  fl.oz.l 
Misce. 

83.  Mistura  Ferri  Sulphatis. 
R  Ferri  Sulphatis    .    .    _  gr.l 

Acidi  Sulphurici  diluti  min.lO 
Aqu£e  destillat.  .    .    .fl.oz.l  4 
Misce. 

84.  Mistura  Ferri  Perchloridi. 

R  Tinct.  Ferri  Ferchloridi 

min.lO 

Aqua3  destillat.  .    .  .fl.oz.l 
Misce. 

85.  Mistura  Ferri  Perchloridi 

cum  Acido. 

R  Tinct.  Ferri  Perchloridi 

min.lO 
Acid.  Hydrochloric,  dilut. 

miu.lO 

Aqufe  destillat.     .  fl.oz.li 
Misce. 

To  be  taken  iu  water  twice  a 
day. 

86.  Mistura  Ferri  Perchloridi 

cum  Strychnia. 

R  Tinct.  Ferri  Perchloridi 

min.lO 

Liquor  Strychnite  .    .  rein.  5 
Aqufe  destillat. .    .    .  fl.oz.l 
Misce. 

87.  Mistura  Ferri  cum  Tinct. 

Digitalis. 

R  Tinct.  Ferri  Perchloridi 

min.lO 

Tinct.  Digitalis     .    .  min.5 
Infus.  Quassiaj  .    .  ad  fl.oz.l 
Misce. 
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88,  Mistura  Ferri  Peroxidi  et 
Ammon.  Sulphat. 

R  Ferri  Peroxid.  et  Ammon. 
Sulpli.  (Iron  Alum).    .  gr.5 
Tiiict.  Calnmbaj    .  min.30 
Aqiiaj  dcslillat. .    .  fl.oz.lj 
Misce. 

89.  Mistura  Ferri  cum 
Frgota. 

13i  Tinct.  Ferri  PcrchloriJi 

min.lO 

Tinct.  Ergotse  .    .     min.  15 
Aquai  destillat.  .    .    .  fl.oz.l 
Misce. 

90.  Mistura  Guaiaci  cum 
Cinchona. 

R.  Tinct.Gu.iiaci  Ammnn.fl.dr.4 
Extract!  Ciuclionfe  Flavffi 

liquidi    .....  fl.dr.2 
Mucilag.  Acaciffi    .    .  fl.dr.6 
Aquaa  destillat  .    .  adfl.oz.8 
Misce. 

Dose,  two  (ablespoonfiils  in 
half  a  glass  of  water  two  or 
three  times  a  day. 

91.  Mistura  Potassii  lodidi. 

R  Potassii  Todidi     .    .  gr.4 

Potass.  Bicarbonat.    .  gr.5 

Tinct.  Cinchonffi  Flav.  fl.dr.^ 

Aquse  destillat  .    .    .  fl.oz.l 
Misce. 

92.  Mistura  Potassii  lodidi 

cum  Ferro. 

R  Potassii  lodidi  .  .  gr.  3 
Potassro  Bicarb.  .  .  gr.  5 
Ferri  et  Ammonice  Citratis 

gr.5 

Aqnre  distillat.      .     .  fl.oz.l 
Misce. 


93.  Mistura  Potassii  lodidi 
et  Bromidi  cum  Ferro. 

R  PotasRii  lodidi  .  .  gr.4 
Potassii  Bromidi  .  .  gr.5 
Ferri  et  Ammonife  Citratis 

gr.5 

Aqune  destillat.     .    .  fl.oz.l 
Misce. 

94.  Mistura  Potass.  lodidi  ctim 
Ammonia. 

R  Potassii  lodidi  .  .  gr.3 
Pctassaj  Bicarb.  .  .  gr.5 
Ammon.  Carbnnat.  .  gr.3 
Tinct.  Calumbfe  .  .  fl.dr.J 
Aqiiffi  destillat.  .  ad  fl.oz.l 
Misce. 

95.  Mistura  Potassii  lodidi 

cum  Colch.ico. 

R  Potassii  lodidi    .    .  gr.2 
Polassffi  Bicarb.     .    .  gr.lO 
Tinct.  Colcliici  .    .    .  min.lO 
Aqufe  destillat.  .    .    .  fl.oz.l 
Misce. 

96.  Mistura  Potassii  lodidi 

cum  Ouaiaco. 

R  Potassii  lodidi  .  .  gr.2 
Tinct.  Guaiaci  Amnion,  fl.dr.4 
Tinct.  Cinchona;  Flav.  fl.dr.^ 
Mucilag.  Acacise  .  .  fl.dr.J 
Aquas  destillat.  .  ad  fl.oz.l 
Misce. 

To  be  taken  in  half  a  glass  of 
water  twice  a  day. 

97.  Mistura  Potassii  lodidi 

et  Bromidi. 

R  Potass.  lodidi  .  .  gr.3 

Potass.  Bromidi  .  .  gr.5 

Potass.  Bicarb.  .  .  gi'-5 

Tinct.  Calnmbaj  .  .  fl  dr.i 

Aqua3  destillat.  .  .  ad  fl.oz.l 
Misce. 
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98.  Mistura  Potassii  lodidi 
cum  Hydrarg.  Perchloridi. 

ft  Hydrarg.  Percliloruli  gr.l 
Potassii  lodiili  .    .    .  gr.60 
Tinct.  Calumb£B    .    .  fl.oz.2 
Aqiioe  destillat.     .  aJ  fl.oz.6 
Mi  see. 

Dose,  two  teaspoonfuls  in  a 
glass  of  water  two  or  three 
times  a  day. 

99.  Mistura  Potassii  Bromidi. 

ft  Potass.  Bromidi 

gr.o  to  gr.lO 
Potass.  Bicarb.  .    .    .  gr.5 
Tinct.  CalumbiB     .    .  fl.dr.i 
Infus.  Cahimbse     .    .  fl.oz.l 
Misce. 

100.  Mistura  Potassii  Bromidi 

cum  Ferro. 

R  Potass.  Bromidi 

gr.5  to  gr.lO 
Ferri  et  Ammonife  Ci- 

tratis  gr.5 

Tinct.  Calumba3  .  .  fl.dr.J 
Aqux  destillat.  .    .  ad  fl.oz.l 

101.  Mistura  Hydrarg.  Per- 

cWoridi. 

R  Liquor    Hydrarg.  Per- 
chloridi .    .    .    .  fl.dr.l 
Tinct.  CinchonoB  comp.  fl.dr.J 
Aquas  destillat.    .    .  fl.oz.l 
Misce. 

102.  Mistura  Terebinthinse. 

R  Olei  Terebintbinse  min.15 
Mucilaginis  Acaciae  fl.dr.l 
Aquae  Pimentse    .  ad  fl.oz.l^ 
Misce. 

103.  Mistura  Gentianae  cum 
Aloes. 

R  Decoct.  Aloes  comp.  fl.dr.  12 
Tinct.  Gentianas  comp.  fl.dr.3 
Infus.  Gentiana3  comp. 

ad  fl.oz.8 

Misce. 

Take  a  sixtlipart  twice  a  day. 


104.  Mistura  Magnesias 

Composita. 

R  Magnesias  Carbonatis 

pond  gr-10 

Magnesise  Sulpbatis  .  gr.60 
Aqua3  Mentbaj  Piperitoe 

fl.oz.l4 

Misce. 

105.  Mistura  Rhei  Comp. 

R  Rbci  Pulveris .  .  .  gr.l 5 
Magnesise  Carbonatis.  gr.lO 
Sp.  Amnion.  Aromat.  fl.dr.J 
Tinct.  Khei  .  .  .  fl.dr.l 
Aqufe  destillat.  .  ad  fl.oz.l^ 
Misce. 

106.  Filula  Aloes  cum  Ferro. 

R  Extracti  Aloes  Socotrinse, 
Ferri  Sulpbatis, 
Pulv.  Zingiberis  .    .  50,  gr.  1 

Tberiacai  q.s. 

Misce. 

107.  Pilula  Aloes  cum  Jalapa. 

R  Extract.  Aloiis  Socotrinfe 

Jalapse  Resinse  .  .  .  gi".li 
Pulv.  Gum.  Scammonii  gr.2 
8aponis  Mollis  .    .    .  gr.2 

Mix  and  divide  into  two 
pills. 

Dose,  1  or  2. 

108.  Pilula  Aloes  cum  Nuce 

Vomica. 

R  Extract!  Nucis  Vomicse  gr.J 
Extracti  Aloes  Socotrinffl  gi'.l 
Extracti  Hyoscyami    .  gr.2 
Misce. 

Dose,  1,  when  necessary. 

109.  Pilula  Belladonnee  cum 

Zinci  Sulphate, 

R  Extracti  Belladonnoe.  gr.J 

Zinci  SuTphatia  .     .    .  gr.l 

Saccbari  Lactis     .    .  gr.l 

TheriacEe     ....  q.s. 
Misce. 
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110.  Pilula  Croton-Chloral. 

B-  Croton-Chloral  Hjdrat.  gr.3 
Glyceriiii  Tragacanth.  vel 
Mucilag.  Acacife  .  q.s. 
Misce. 

To  be  taken  every  one,  two 
or  three  hours  for  three  doses 
onhj  until  relieved. 

111.  Pilula  Cinchoniae  cum 

Ferro. 

R  Cinchonire  Sulphatis, 
Ferri  Sulphatis  .    .     aagr.  1 
Confeotionis  Roste  Caninse  q.s. 
Misce. 

112.  Pilula  Quiniae  cum 
Opio. 

R,  Quiniffi  Sulphatis     .  gr.l 
Pulv.  Opii      ....  gr.| 
Misce. 

113.  Pilula  Colocynthidis  cum 

Hydrargyro. 

R  Pilulfe  Hjdrargyri, 
Extracti  Colocynthidis 

compositi.    .    .    .aa.  gr.2 
Extracti  Hyoscyami   .  gi'.l 
Misce. 

114.  Pilula  Colocynthidis  cum 

Eheo. 

R  Pilulie  Colocynthidis 

comp  gr.3 

Pilute  Ehei  comp.  .    .  gr.3 
Extracti  Hyoscyami     .  gr.2 
Mix  and  divide  into  two  pills. 
Dose,  1  or  2. 

115.  Pilula  Calomelanos  cum 

Colocynthide. 

R  Hydrargyri  Subchloridi  gr.l 
Extract!  Colocynthidis 

compositi.      ...  gr.3 

Pulveris  Ipecacuanhte  .  gr.4 
Misce. 
Dose,  1  or  2. 


116.  Pilula  Elaterii  Com 

posita. 

R  Elaterii  gr.i 

Extract.  Aloes  Socotrinaj 

Extracti  Hyoscyami  .  gr.o 
Misce. 

117.  Pilula  Colchici  Comp. 

R  Extract. Colchici  Acetici  gr.l 
Pulv.  Ipecacuanha;  comp.  gr.-l 
Extracti  Hyoscyami    .  gr.l 
Misce. 

118.  Pil.  Cannabis  Comp. 

R  Extract.  Cannabis  Indicoe 

gr.i 

Extract.  Belladonna  .  gr.^ 
Pulv.  Glycyrrhizie     .  gr.2 
Misce. 

One  pill  at  night,  or  when  in 
great  pain. 

119.  Pil.  Calomel,  cum  Opio. 

R  Hydrarg.  Subchloridi 

gr.l  ad  gr.2 
Pulv.  Opii    .    .  gr.4  ad  gr.i 
Confect.  Kosa3  Canines  q.s. 
Misce. 

120.  Pil.  Hydrarg.  cum  Opio. 
R  Pil.  Hydrarg.     .    .  gr.4 

Pulv.  Opii    .    .    .   •.  gr.3 
Misce. 

121.  Pil.  Hydrarg.  lodidi 

Virid. 

R  Hydrarg.  lodidi  Virid. 

gr.^  ad  gr.  I 
Extracti  Lacluca;  .  '.  gr.2 
Misce. 

122.  Pil.  Sodse  Arseniatis. 

R  Sodas  Arseniatis  .    .    gr.  jV 
Sacchari  Lactis    .    .  gr.l 
Extract.  Lupuli    •    .  gr.3 
Misce. 
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123.  Unguentum  Belladonnae. 

R  Extracti  Belladonnre.  oz.A 
Glyceiiiii     .    .    .  fl.dr.l 
Adipis  or  Vaseline     ,  oz.A 
Misce. 

124.  Unguent.  Belladonnae 
Comp. 

R  Hydrarg.  Ammoniati.  gi'.5 
Extract.  Belladonnce  .  gr.lO 
Adipis  or  Vaseline     .  oz.l 
Misce. 

To  be  rubbed  on  the  forehead 
and  temple.  The  surface  may 
be  then  covered  with  a  piece  of 
tissue  paper  to  prevent  the  hair 
getting  into  it. 

125.  Unguent.  Hydrarg.  cum 

Atropia. 

R  Atropiae  Sulphatis    .  gr.l 
Unguent.  Hydrarg.    .  gr.l20 
Unguent.  Cetacei     .  gr.  240 
Misce. 

126.  Unguent.  Hydrarg,  cum 

Belladonna. 

R  Extract.  Belladonure.  gr.GO 
Unguent.  Hydrarg.    .  gr.420 
Misce. 

To  be  rubbed  into  the  temple 
and  around  the  brow. 

127.  Unguentum  Hydrargyri 

cum  Opio. 

R  Opii  gr.GO 

Unguenti  Hydrargyri  gr.420 
Misce. 


128.  Unguentum  Opii. 


R  Opii . 
Adipis 
Misce. 


gr.GO 
,  gr.420 


129.  Unguent.  Hydrarg. 

Nitratis  dilut. 
R  Unguent.  Hydrarg. 

Nitratis     .    .    .    .  gi-.20 
Unguent.  Cetacei  or 
Vaseline     ....  g^MO 
Misce. 

130.  Unguent.  Hydrarg. 
Oxidi  Eubri  Dilut. 

R  Unguent.  Hydrarg.  Oxidi 

rubri  gi--20 

Uneuent.  Cetacei  or  Vase- 
line  S'--120 

Misce. 

131.  Unguent.  Hydrarg. 

Oxid.  Flav. 

R  Hydrarg.  Oxid.  Elav. 

gr.  i  ad  gr.  1 
Unguent.  Cetacei  or  Vase- 
line gi-.120 

Misce. 

132.  Unguent.  Hydrarg. 
lodidi  Rubri. 

R  Hydrarg.  lodidi  Rubri 

gr.  10  to  gr.  15 
Unguent.  Cetacei  or  Vase- 
line  oz.l 

Misce. 

A  mercurial  counter-irritant. 

To  be  rubbed  into  the  temple 
at  night.  In  applying  this 
ointment  the  fingers  should  be 
covered  with  a  glove. 

133.  Unguent.  Iodoform. 

R  lodofonni  prsecipitati 

gr.  1  ad  gr.  2 

Vaseline  dr.  1 

Misce. 

134.  Unguentum  Stramonii. 

(Middlesex  Eo/tpitcd. ) 
R  Foliorum  Stramonii  re- 

centium  lb. -J 

Adipis  lb.  2 

Mix  the  bruised  leaves  with 
the  fat  and  expose  to  a  mild  heat 
imtil  the  leaves  become  friable, 
then  strain  through  linen. 
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135.  Mistura  Salina. 

R  Liquor  Ammonias  Citratis 

fl.dr.4 

Sp.  ^thcris  Nitrosi  .  fl.dr.S 
Syiup.  Tolulaiii     .     .  fl.clr.4 
Aquae  destillat.  .    .  ad  fl.oz.4 
Misce. — Dose,  one  dessert- 
Bpoonf'ul  every  four  Lours. 

136.  Mistura  ADtimonii 
Tartarati. 

R  Vini  Antimonialis    .  fl.dr.2 
Liq.  Ammonia;  Citratis  fl.dr.4 
Syrup.  Altbseffi  .    .    .  fl.dr.3 
AquiB  destillat.  .    .  ad  fl.oz.4 
Misce. — Dose,  one  dessert- 
spoonful between  2  and  4  years 
of  age  ;  one  tablespoonful  be- 
tween 4  and  8. 

137.  Mistura  Potassae 
Chloratis. 
R  Potassfe  Cbloralis    .  gr.24 
Acid.  Hydrocbloric.  dilut. 

min.24 

Syrupi  Aurantii    .    .  fl.dr.4 
Aqua3 destillat.  .    .    .  fl.oz.4 
Misce. — One  tablespoonful 
three  times  a  day. 

138.  Mistura  CiacliOEse  cum 
Acido. 

R  Extract.  Cincbonse  fiav. 

liquid  min.40 

Acidi  Nitiici  diluti  .  min.40 
Syrupi  Aurantii  .    .    .  fl.dr.3 
Aqute  destillat.    .    ad  fl.oz.4 
Misce. — DoBC,   one  table- 
Bpoonful. 


139.  Mistura  Cinclionae  cum 

InfuB.  Bosae. 

R  Extract.  Cincbonas  fiav. 

liquid  fl.dr.l 

Synip.  Aurantii     .    .  fl.dr.4 
Infusi  Rosa;  Acidi  .  adfl.oz.6 
Misce. — One  tablespoonful 
twice  a  day. 

140.  Mistura  Cinchonae  cum 
Tinct.  BelladonnBe. 

R  Extract.  Cincbonaj  flav. 

liquid  min.5 

Acid.  Nitric,  dilut.  .  min.3 
Tinct.  Belladonnaj 

min.3  to  min.5 
Aqua;  destillat.    .  adfLoz.^ 
Misce. — For  a  cbild  from  4 
to  7  years  of  age. 

141.  Mistura  Potassii  Bromid. 
cum  Tinct.  Belladonnse. 

R  Potassii  Bromid.  .    .  gr.2 
Tinct.  BelladonnDB 

min,3  to  min.5 
Aqua;  destillat.  .    .    .  fl.oz.A 
Misce.— For  a  cbild  from  4 
to  7  years  of  age. 

142.  Mistura  Ferri  lodidi. 

R  Syrup.  Ferri  lodidi 

min.l0to20 

Glycerini  fl.dr.J 

AquM  destillat.  .    .ad  fl.oz.4 
Misce. 
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143.  Mistura  Potassii  lodidi 
cum  Ferro. 

R  Potassii  lodidi  .  .  .  gr.8 
Ferri  et  Ammonia)  Citratis 

gi-.24 

Sacchari  albi     .    ,    .  gr.60 
Aqure  destillat.  .    .  adfl.oz.4 
Misce. — One  dessertspoon- 
ful for  a  dose. 


144.  Mistura  Ferri  Citratis, 

R.  Fen-i  et  Ammonioe  Citratis 
gv.30 

Saccliari  albi     .    .    .  gr.60 
Aquas  destillat.  .    .    .  fl.oz.4 
Blisce. — One  dessert  to  a 
tablespoonful  twice  a  day. 

145,  Mistura  Ferri  Hypo- 

phosphitis. 

R  Syrup.  Ferri  Hjpoplios- 
phitis     .    .    inin.l5  to  30 
Aqu£e  destillat.  .    .    .  fl.oz.J 
Misce. 

146,  Mistura  Ferri  Phos- 

pliatis  Comp. 

Ei  Syrup.  Ferri  Pbospbatis 
comp.  (Parrisb)  min.  30  to  60 
AquEe  destillat.     .    .  fl.oz.^ 
Misce. — To  be  taken  twice 
a  day  between  tbe  meals. 

147,  Mistura  Arsenioalis. 

R  Liquor  Arsenicalis  min.lto  2 
Syrup.  Aurantii  .  .  min.  20 
Aqure  destillat.  .  .  fl.oz.i 
Misce. — To  be  given  twice 

a  day,  immediately  ai'ler  a  meal. 

For  a  child  from  4  to  7  years 

of  age. 
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148.  Pulvis  Cinohonee  cum 

Soda. 

R  Pulveris  Cincbonre  flavfo, 
Soda  Bicarbonatis, 

partes  ajquales. 
Misce.— Dose,  gr.  5  to  gr.  10- 

149.  Pulv.  Ferri  Carbonat. 

Saccharat. 

pose,  gr.  3  to  gr.  6,  once  or 
twice  a  day. 

150.  Pulv.  Ipecac.  Comp.  cum 
Potass.  Nitrat. 

R  Pulvis  Ipecac,  comp.  .  gr.l 
PotassEe  Nitratis  .    .    .  gr.2 
Misce. 

151.  Pulvis  Hydrarg.  cum 
Creta  cum  Saccharo. 

R  Pulvis  Hydrarg.  cum 

Greta  gr.l 

Pulvis  Saccbari  albi  .    .  gr.2 
Misce. 

152.  Pulvis  Alterativus. 

R  Hydrarg.  cum  Cretfi  .  gr.l 
Soda;  Bicarbonatis  .    .  gr.2 
PulvLs  Rbei    .    .    .    .  gr.3 
Misce. — Dose,  gr.  6  togr.  12 

153.  Pulv.  Hydrarg.  cum 
Creta  cum  Rheo. 

R  Hydrarg.  cum  Creta  .  gf.l 
Pulv.  Ebei      ....  tgr.2 
Misce. — Dose,  gr.  3  to  gr.8 

154.  Pulvis  Scammonii  cum 
Jalapa. 

R  Pulv.  Scammonii  .    .  gr.l 
Pulv.  Jalapaj  .     .    .  .gr.3 
Misce. 
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155.  Pulvis  Calomel  cum 

Rheo. 

R  Pulv.  Rliei    .    .    .  gr.4 
Hydrargyri  Subcliloridi, 
Pulv.  Creta3  Aromaticre, 

aa  gr.  1 

Misce.— Dose,  gr.  3  to  gr.  8 

156.  Pulvis  Calomel  cum 

Jalapa. 

R  Pulv.  Jalapas     .  gr.4 
Hydrargyri  Subchloridi, 
Zingiberis  .    .    .    .  aa  gr.  1 
Misce. — Dose,  gr.  3  to  gr.  6 


157.  Pulvis  Calomel  cum 
Scammouio. 

R,  Pulv.  Scammonii   .    .  gr.4: 
Hydrargyri  Subchloridi, 
Saccbari  purificati   .   iia  gr.l 
Misce. — Dose,  gr.  8  to  gr.  6. 


158,  Pulvis  Calomel  et  Scam- 
mon.  cum  Jalapa, 

Tfu  Hydrargyri  Subchloridi  gr.l 

ScammoBii  gr.2 

Pulv.  Jalaps  ....  gr.4 
Misce.— Dose,  gr.  3  to  gr.  7. 


TEST-TYPES 


IN  USE  AT  TUB 

MOORFIELDS, 

Corresponding  to  the  "  Schrift-Scalen"  of  Prof.  Edw.  Jaeger, 
of  Vienna. 


No.  1. — Geni. 

I  k»l  iio»  In  ih.  Islo  tnln  mmih,,  an.l  I  thoujhl  H         lli,.»lo  go       roun,!  II.  In  ii^d,  ot  11, 

-ood..  .prinp.  .nj  mek,.    80  I  .el  off.  ;u,a  brt..,,hi  l«ick  »!«,       lime.  .a,l  p^,,™  |„  il„l,  ,„l„i«.  Iirg. 

ripe.    I  h,.i  hung  U,e  grap«!  in  lh«  .ua  to  Jrr.  «n(l  In  »  ttw  ilnic  »»nl  lo  fttcl.  Iheni.  th«t  I 

night  l.j  np  .  .lore.  Tl,.  v»le.  on  lU,  huik.  ot  trhlth  Ih.y  gr.w.  ™  tre.h  .n.i  grcon.  .nd  .  cl.«r.  Iiright 
streftm  run  thnnigh  it,  -wlilsh  giivo  bo  great  a  charm  to  the  spot,  as  to  malco  me  wlxh  to  Ura  there.  But 


No.  2.— Pearl. 

there  ms  no  view  of  the  iiea  from  this  vale,  while  from  my  hou.?o,  no  ships  could 
come  on  my  side  of  the  isle,  .md  not  he  seen  hy  me ;  yet  the  cool,  soft  banks  were 
so  sweet  .-md  new  to  me  that  much  of  my  lime  was  spent  there.  In  the  first  of  the  * 
three  years  iu  which  I  h.ad  grown  corn,  I  had  so™  it  too  late ;  in  the  next,  it  was 
spoilt  by  the  drought ;  but  the  third  year's  crop  had  sprung  up  well.  I  found  that  * 
the  hares  would  Ue  in  it  night  and  day,  for  which  there  was  no  cure  but  to  plant  a 
thick  hedge  all  round  it ;  and  this  took  me  more  than  three  weeks  to  do.   I  shot 


^0.  4. — Minion. 

the  hares  in  the  day  time ;  and  when  it  grew  dai-k,  I  made 
fast  the  dog's  chain  to  the  gate,  and  there  he  stood  to  bark 
all  night.  In  a  short  tune  the  corn  gi-ew  strong,  and  at  last  * 
ripe ;  but,  just  as  the  hares  had  hurt  it  in  the  blade,  so  now 
the  birds  ate  it  in  the  ear.  At  the  noise  of  my  gun,  whole 
flocks  of  them  would  fly  up ;  and  at  this  rate  I  saw  that  there 
would  be  no  com  left ;  so  I  made  up  my  mind  to  keep  a  look 
out  night  and  day.    I  hid  by  the  side  of  a  hedge,  and  could 
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No.  15. — 2-line  English. 

would  fall  out 
here,  and  in 
there,  in  all  sorts 

No.  16. — 2-Une  Great  Frimer. 

of  ways;  while 
some  when 
they  were  put 

No.  18.— 2-Zine  Boiible  Fica. 

out  ill  the 
sun  to  bake 


INDEX. 


A  BRASIONS  of  cornea,  75 
Abscess  of  cornea,  37 
,,  eyelid,  361 

,,         orbit,  372 
Abscission  of  stapliyloma  of  the  cornea,  64 
Acids,  injuries  from,  307 
Accommodation,  diseases  of,  247 
Acute  ioflammatoi-y  glaucoma,  119 
Alternating  strabismus,  274 
Amaurosis,  221 

,,       causes  of,  226 

,,       from  disease  of  cerebrum,  226 

,,         ,,        ,,         cerebellum,  226 

,,         ,,        ,,         spinal  cord,  226 

,,         ,,     loss  of  blood,  228 

,,         ,,     reflex  irritation,  228 

,,         ,,     tobacco,  221 

,,  uterine  derangements,  227 

,,       monocular,  228 

,,       signification  of,  221 
Amblyopia,  228 

,,       signification  of,  228 
Anatomy  of  external  coats  of  optic  nerve,  215 

,,        fourth  nerve,  296 

,,        frontal  sinus,  407 

optic  tract,  commissure  and  nerve,  224 

,,        parts  concerned  in  glaucoma,  126 

,,        sixth  nerve,  297 

„        third  nerve,  294 
Anchyloblepharon,  364 
Aneurisms  of  orbit,  383 

,,       by  anastomosis,  389 

,,       diffuse,  386 

spontaneous,  386 
traumatic,  386 
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Aneurisms,  true  and  false,  386 

,,       treatment  of,  388 
Anomalies  of  refraction,  247 
Anterior  chamber,  dislocation  of  lens  into,  170 
,,        hasmorrhage  into,  103 

,,     staphyloma  of  the  sclerotic,  65 
Aquo-capsulitis,  89 
Arcus  senilis,  71 

Arlt,  Dr.,  operation  for  entropion,  339 
Artificial  pupil,  101 

,,  with  a  broad  needle  and  Tyrrell's  hook,  101 

,,  by  iridectomy,  102 

,,  by  iridodesis,  103 

, ,  division  of  iris  with  a  pair  of  scissors,  102 

,,    eyes,  313 
Ascending  optic  neuritis,  216 
Asthenopia,  269 

,,       from  hypermetropia,  269 
,,        ,,    insufficiency  of  the  internal  recti,  270 
Astigmatism,  261 

,,         compound,  263,  268 
,,         irregular,  262 
,,         mixed,  263,  269 

regular,  263 
,,         simple,  263 

,,         to  ascertain  the  presence  of,  263 
, ,  , ,      Couper's  method,  with  ophthalmoscope,  268 

Snellen's  method,  264 
,,      Tweedy's  method,  with  optometer,  265 
„         treatment  of,  263-269 
Atropia,  sulphate  of,  94 
Atrophic  cup  of  optic  nerve,  219 
Atrophy  of  optic  nerve,  218 

„       „      senile,  219 

,       from  tobacco,  221 


BLACK  cataracts,  145 
Blennorrhcea,  316 
Blepharospasm,  351 
Bone  dn  the  choroid,  199 

Bowman,  Sir  W.,  operation  for  conical  cornea,  60 

J  J  capsulo-lenticular  cataract,  162 

J  ,,  ectropion,  345 

spoon  for  traction  operation,  150 

Broad  needle,  143 

Buller's  eye  shield,  9 

Burns  and  scalds  of  eye,  306_ 

Burow's  operation  for  entropion,  338 
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pALABAR  beau,  98  i 
^    Calcareous  filtu  of  cornea,  54 
Canaliculus,  to  slit  up  the,  322 
Canular  forceps,  169 
Capsular  cataract,  161,  166 

,,     opacities,  166 

,,       varieties  of,  161,  166 

,,  treatment  of,  167 

Capsule,  opaque,  needle  operation  for,  167 

,,  operation  with  two  needles  for,  168 

„  ,,  „         „    canular  forceps  for,  169 

Capsulo-lenticular  cataract,  161,  166 
Carter's  fixed  ophthalmoscope,  240 
Caries  of  orbit,  382 

Casualties  after  an  extraction  of  cataract,  157 
Cataract,  137" 

„     black,  145 

„     capsular,  161,  166 

„     capsulo-lenticular,  161,  166 

,,     causes  of,  137 

,,     congenital,  138 

„  „       operations  for,  139-144  ^ 

„     cortical,  139 
„     diabetic,  137,  162 
„     fluid,  162 
„     hard,  138,  145 
„       ,,    treatment  of,  146 
„       ,,    operations  for,  147-156 
„        „    casualties  after  an  operation  for,  157 
„        ,,    treatment  after  extraction  of,  1 56 
„     infantile,  138 
,,     lamellar,  138 
„     nuclear,  145 
,,     pyramidal,  161 
„      secondary,  165 
„     senile,  137,  146 
„     soft,  138 
„     striated,  145 
„     traiimatic,  138,  163 
,,     treatment  by  flap  extraction,  147 
„  „        Graefe's  modified  linear  extraction,  15 

„  „       linear  extraction,  Gibson's,  141 

Liebreich's  operation,  154 
„       Macnamara's  operation,  155 
„  ,,        Pagenstecher's  extraction,  155 

,,  ,,       solution,  140 

„  ,,       suction,  144 

„  „       traction  operation,  149 

Catarrhal  ophthalmia,  I 
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Chalazion,  356 

Chloride  of  zinc,  use  of,  in  removal  of  orbital  tumours.  402-406 
Choked  disc,  213 

Choroid,  colloid  degeneration  of,  201 

„      deposits  of  bone  on,  199 

,,      diseases  of,  194 

„      hfemorrhage  from,  203 

,,  _    injuries  of,  203 
Choroid,  melanotic  cancer  of,  209 

„       sarcoma  of,  207 

>>  11  originating  in  lost  eyes,  210 

II  )i  melanotic,  209 

„       tubercles  in,  202 
1,       tumours  of,  207 
Choroiditis,  disseminated,  194  ' 

„        suppurative,  197 
Choroido-iritis,  107,  108 
Chrorao-pseudopsis,  231 
Chronic  glaucoma,  122 

,,      interstitial  comeitis,  32 
1,       ophthalmia,  3 
Cilia  forceps,  332 
Ciliary  muscle,  paralysis  of,  286 
11  „     spasm  of,  287 

„       staphyloma,  65 
Colour  blindness,  231 
Coloboma  of  iris,  131 
Colloid  degeneration  of  choroid,  201 
Concomitant  strabismus,  276 
Congenital  cataract,  138,  139 

,,       tumour  of  orbit,  400 
Conical  cornea,  56 

II         ,,     operations  for,  59 
Conjunctivitis,  acute,  1 

„  follicular,  22 

Conjunctiva,  diseases  of,  1 

„       fibro-fatty  tumours  of,  28 
„       foreign  bodies  on,  72 
,,       cysts  of,  29 
„       cuticular,  24 

„       dislocation  of  lens  beneath,  174 

,,       ecchymosis  of,  29 

,,       injuries  of,  29 

,,       lacerations  of,  30 

,,       pemphigus  of,  25 

„       warts  of^  29 
Consecutive  or  secondary  glaucoma,  124 
Convergent  strabismus,  27 6 
Coredialysis,  104 
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Cornea,  diseases  of,  31 
I,       abrasions  of,  75 

calcareous  film  of,  54 
I,       conical,  56 
„       fistula  of,  60 
„       nebula  of,  51 
„       leucoma  of,  52 
„       opacity  of,  from  lead,  53 
staphyloma  of,  61 

II  partial,  61 

^1  II  complete,  63 

„       ulcers  of,  43 

I  ,i         chronic  vascular,  49 

superficial,  44 
"  '\  II       nebulous,  44 

"  "  I,       transparent,  45 

deep,  45 

"  "         I,     crescentic  or  chiselled,  47 

"i  _       ,,  ^  sloughing,  46 

II  injuries  of,  72 
„       abscess  of,  37 

„       foreign  bodies  on,  72 
„       paracentesis  of,  33 
„       penetrating  wounds  of,  76 
„       tattooing  the,  53 

Corneitis,  31 

chronic  interstitial,  32 
,,       diffuse  suppurative,  36 
general  treatment  of,  34 
marginal,  39 
I,       strumous,  34 
Corneo-iritis,  43 
Cortical  cataract,  139 
Couper,  Mr.,  on  astigmatism,  268 
Critcbett's  canaliculus  director,  322 

operation  for  iridodesis,  103 
'  „  divergent  strabismus,  283 

'',       spoon  for  traction  operation,  150 
Crossed  diplopia,  288 
Cup,  atrophic,  219 

glaucomatous,  120 
,,    physiological,  121 
Curette,  143 

Cuticular  conjunctiva,  24 
Cyclitis,  66 
Cysticercus  on  iris,  93 
Cystoid  cicatrix,  160 
Cystotome,  Graefe's,  148 
Cysts  of  conjunctiva,  29 
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Cysts  of  iris,  92 

lachrymal  gland,  32& 
,,       retina,  193 
,,       eyelid,  356 
,,       sebaceous,  358 


"nACRYO-ADENITIS,  324 
^    Dacryo-cystitis,  319 
Dacryoj^s,  325 

,,        fistulosus,  325 
Daturine,  sulphate  of,  95 
Deposits  of  bone  on  choroid,  199 
Dermoid  tumours  of  cornea,  28 

,,      cysts,  358 
Descending  optic  neuritis,  211 
Detachment  of  retina,  188 
Diabetic  cataract,  137,  162 
Dichromic  vision,  231 
Dieflenbach's  operation  for  ectropion,  344 
Diffuse  suppurative  corneitis,  36 
Diplopia,  288 

,,       crossed,  288 
,,       homonymous,  288 
Diphtheritic  ophthalmia,  13 
Direct  examination  with  ophthalmoscope,  242 
Diseases  of  accommodation,  247 
choroid,  194 
conjunctiva,  1 
cornea  and  sclerotic,  31 
„        crystalline  lens,  137 
„         eyelids,  329 
„         frontal  sinus,  407 
„        iris,  82 

„         lachrymal  apparatus,  315 

,,         optic  nerve,  211 
orbit,  372 
retina,  177 

,,        vitreous,  131 
Dislocation  of  lens  into  anterior  chamber,  170 

J)  vitreous,  172 

)j  beneath  conjunctiva,  174 

»  ,)  partial,  175 

Disseminated  choroiditis,  194 
Distension  of  frontal  sinus,  407 
Distichiasis,  331 
Divergent  strabismus,  277 
Dixon,  Mr.,  on  granular  lids,  19 
Duboisiue,  sulphate  of,  96 


INDEX. 


ECCHYMOSIS  of  conjunctiva,  29 
eyelids,  360 

Ectropion,  340 

, ,      from  purulent  ophthalmia,  6 

,,     treatment  of,  341-348 
Eczema  of  eyelids,  331 
Embolism  of  central  artery  of  retina,  192 
Entropion,  336 

„       chronic,  337 

,,       spasmodic,  336 

,,       treatment,  337-340 

„       Burow's  operation  for,  338 
Epicanthus,  360 
Epiphora,  315 

,,       causes  of,  315 

,,       from  obstruction  by  tumours,  321 
Episcleritis,  71 
Epithelioma  of  eyelid,  354 
Eserine,  sulphate  of,  99 
Excision  of  eye,  311 
Exophthalmic  goitre,  392 
Exophthalmos,  372 

Extraction  of  cataract.    See  Cataract,  Treatment  of 
Exudative  choroiditis,  194 
Eye,  excision  of,  311 

,,    rupture  ot,  through  sclerotic,  78 
Eyelashes,  operation  for  the  removal  of,  332 
Eyelids,  diseases  of,  329 
,,       abscess  of,  361 

blepharospasm,  351 
,,       distichiasis,  331 
,,       ecchymosis  of,  360 
,,       ectropion,  340 

,,       operations  for  relief  of,  341-348 
eczema  of,  331 
entropion,  336 

,,       operations  for  relief  of,  337-340 
,,       epicanthus,  360 

epithelioma  of,  354 
,,       hordeolus,  330 
,,       nictitation,  353 

paralysis  of  orbicularis,  350 
,,       ptosis,  348 

rodent  cancer  of,  354 
,,       syphilitic  ulcers  of,  353. 
,,       tinea  tarsi,  329 
trichiasis,  331 
tumours  of,  356 
najvus  of,  357 
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Eyelids,  tarsal  cysts  of,  356 
,,      wounds  of,  362 
,,      xanthelasma  palpebrarum,  359 

PSRO-PATTY  tumours  of  conjunctiva,  28 
l*ield  of  vision,  to  ascertain  the,  235 

Fine  needle,  141  "       ""''^  "^^^"^^    perimeter,  236 

Fistula  of  cornea,  50 

„       lachrymal  gland,  325 

II  „        sac,  320 

Flap  extraction  of  cataract,  147 

.  >i  i>  accidents  during,  149 

Fluid  cataract,  162 
Fluidity  of  vitreous,  134 
Focal  illumination  of  eye,  243 
Forceps,  canular,  169 
„      cUia,  332 
,,      iris,  100 
,,      Snellen's  eyelid,  333 
Foreign  bodies  on  conjunctiva,  72 
,,  cornea,  72 

„        in  orbit,  376 
„        in  vitreous,  135 
„        within  the  eye,  302 
Formulary,  415 

Fourth  nerve,  paralysis  of,  296 

anatomy  of,  296  • 
Fractures  of  orbit,  375 
Frontal  sinus,  distension  of,  407 

„        „     causes  of,  408 

,,        „     symptoms  of,  411 

I,        „    treatment  of,  412 

„     sinuses,  anatomy  of,  407 

rt  LAUCOMA,  118 

„  acute  inflammatory,  119 

„  chronic  or  simple,  122 

„  consecutive  or  secondary,  124 

„  intermittent,  li3 

„  occasional  complications  of,  125 

„  pathology  of,  126 

,,  premonitory  symptoms  of,  119 

„  traumatic,  125,  164 

Glancomatous  cup,  characteristics  of,  120 
Glioma  of  the  retina,  206 
Glob:,  to  ascertain  tension  of,  129 
,,     involuntary  oscillations  of,  300 
,,     protrusion  of,  372 
Goitre,  exophthalmic,  392 
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Gonorrhoeal  ophthalmia,  8 
Gouty  iritis,  88 

Graefe's  operation  for  strabismus,  280 
knife  for  cataract,  151 
,,      modified  linear  extraction  operation,  151 
Granular  lids,  15 

,,        ophthalmia,  acute,  17 
Granulations,  trachomatous,  15 
„        follicular,  22 
,,         papilliform,  22 
Graves's  disease,  392 
Gunpowder,  injuries  from,  309 

HARD  cataract,  138,  145 
Hiemorrhage  into  anterior  chamber,  103 

,,  between  choroid  and  retina,  203 

,,  ,,  sclerotic,  204 

,,  into  the  vitreous,  136,  204 

Hemiopia,  223 
Herpes  zoster  frontalis,  369 
Homatropine,  hydrobromate  of,  95 
Homonymous  diplopia,  288 
Hooks  for  strabismus,  279,  280 
Hook,  Tyn-ell's,  102 
Hordeolua,  330 

Horn  spatula  for  excision  of  eyelashes,  334 
HyaUtis,  131 

„       simple,  131 
,,       suppurative,  132 
Hydrophtbalmia,  60 
Hypersemia  of  retina,  177 
Hypermetropia,  255 

,,  absolute,  256 

,,  acquired,  255 

,,  facultative,  256 

latent,  256 
,,  manifest,  256 

,,  ophthalmoscopic  appearances  in,  258 

original,  256 
,,  peculiarities  of  eye  in,  258 

,,  results  of,  259 

,,  relative,  256 

,,  to  ascertain  the  degree  of,  257 

,,  treatment  of,  257 

HypopioD,  37 

INDIRECT  examination  with  ophthalmoscope,  241 
Infantile  cataract,  138,  140 
Inflammation  of  choroid,  194 
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Inflammation  of  ciliary  body,  66 
cornea,  31 
iris,  82 

)>  lachrymal  gland,  324 

«>  )>       sac,  acute,  319 

'»  1)  chronic,  316 

»  optic  nerve,  211 

retina,  178 
>)  vitreous,  131 

Injuries  of  eyelids,  360 

„         eye  from  burns  and  scalds,  306 

>>  ))         gunpowder,  309 

>j  „        lime,  304 

n  II        mortar  and  plaster,  305 

»  j>        percussion  caps,  309 

>j  »        small  shot,  310 

>•  i>        strong  sulphuric  and  nitric  acids, 

"  »        vinegar  or  weak  acids,  308 

choroid,  203 
,,        conjunctiva,  29 
,,        cornea  and  sclerotic,  72 
,1        iris,  103 

lens,  163,  170 
,,        optic  nerve,  238 
Inoculation  for  cure  of  gi-anular  lids,  20 
Intermittent  glaucoma,  123  ' 
Interstitial  corneitis,  32 
Intra-ocular  tumours,  205 
Involuntary  oscillations  of  globe,  30Q 
HdQotomjr,  oTieratipft  of,  99 

knife,  96 
Irido-choroiditis,  107 
Iridodesis,  103  ' 
Iridodonesis,  130 
Iris  forceps,  100 
„  diseases  of,  82 
„  coloboma  of,  131 
„  cysticercus  on,  93 
„  cysts  of,  92 

„  functional  derangements  of, 
„  injuries  to,  103 
,,  melanotic  sarcoma  of,  93 
„  operations  on,  99 
,,  prolapse  of,  105 
,,  tremulous,  130 
Iritis,  82 

general  symptoms  of,  83 

„    gouty,  88 

„    primary,  82 
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Iritis,  rlieumatic,  86 
„    secondary,  83 

serous,  89 
„    suppurative,  90 
„    sypliilitic,  85 
„    traumatic,  90 


JEQUIRITY  seeds,  21 


KERATITIS,  81 
,,        punctata,  89 
Kerato-globus,  60 
Keratome,  99 
Keratonyxis,  140 

Knife,  cataract,  for  flap  extraction,  147 
,,     Graefe's,  for  cataract,  151 
,,     secondary,  for  cataract,  148 
, ,     Weber's,  for  slitting  up  canaliculus,  322 

LACERATIONS  of  conjunctiva,  30 
Lachrymal  apparatus,  diseases  of,  315 
gland,  diseases  of,  324 
I J  chronic  enlargement  of,  326 

„     cysts  of,  325 
„  „     hypertrophy  of,  326 

inflammation  of,  324 
„  „     fistula  of,  325 

removal  of,  323 
sarcoma  of,  327 
sac,  acute  inflammation  of,  319 
,,    chronic  inflammation  of,  316 
„        ,,    fistula  of,  320 

stricture  of,  316,  317 
,,    obliteration  of,  322 
Lagophtbalmos,  350 
Lamellar  cataract,  138 
Lateral  illumination  of  eye,  243 
Lens,  crystalline,  diseases,  of,  137 

,,        dislocation  of,  into  anterior  chamber,  170 
,,  ) ,  II    vitreous,  172 

J  J  ,,  beneath  conjunctiva,  174 

,,    partial  dislocations  of,  175 
Lenses,  metrical  system  of  numbering,  271 
Leucoma  of  cornea,  52 
Levator-palpebr®,  paralysis  of,  348 
Liebreich'a  operation  for  strabismus,  281 

„  ,,  cataract,  154 

Lime,  injuries  from,  304 
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Linear  extraction  of  cataract,  HI 
Lippitudo,  329 

Lodgment  of  foreign  bodies  in  the  eye,  302 

lyrACNAMARTi'S  operation  for  cataract,  155 
-^•^    Marginal  corneitis,  39 
Meibomian  cysts,  3  56 
Melanotic  sarcoma  of  choroid,  209 

))  iris,  93 

Metrical  system  of  numbering  glasses,  271 
Miners'  nystagmus,  300 
Modified  linear  extraction,  151 
Moorfields'  operation  for  strabismus,  279 
Mortar,  injuries  from,  305 
Mucocele,  316 
Muscas  volitantes,  132 
Mydriasis,  93 
Mydriatics,  94 
Myotics,  98 
Myopia,  249 

,,      complications  of,  254 

general  directions  for,  255 

>>  ))     rules  for  selection  of  glasses  in, 

,,      ophthalmoscopic  appearances  in,  250 

,,      treatment  of,  251 
Myosis,  96 


■JY^VUS  of  eyelid,  357 

,,     venous,  of  orbit,  390 
Necrosis  of  orbit,  382 
Nebula  of  cornea,  51 
Needle,  broad,  143 
fine,  141 

,,       operation  for  capsular  opacities,  167 
Nephritic  retinitis,  180 
Neuritis,  pathology  of,  214 
Neuro-retinitis,  216 
Nictitation,  353 
Night-blindness,  229 
Nuclear  cataract,  145 
Nyctalopia,  229 
Nystagmus,  300 

I,        miners',  300 

„         voluntary,  301 

nBLITERATION  of  lachrymal  sac,  322 
^    Onyx,  37 

„     Samesch's  operation  for,  39 
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Opacity  of  cornea  from  lead,  53 
Opacities  of  capsule  of  lens,  166 

,,  vitreous,  133 

Opaque  optic  nerve  fibres,  239 
Operations.    See  Separate  Headings 
Ophthalmia,  catarrhal,  1 

,,         chronic,  3 

„  diphtheritic,  13 

,,  gonorrhoeal,  8 

„  granular,  15  i 

„  neonatorum,  4  ' 

„  phlyctenular,  40 

„         purulent,  7 

„  „       of  newly  born  infants,  4 

, ,  „        contagious,  7 

,,  scrofulous,  40 

,,         sympathetic,  110,  111 
Ophthalmitis,  197 
Ophthalmoscope,  the,  240 
„  fixed,  240 

„  how  to  work  with  the,  240 

„  direct  examination  with,  242 

„  indirect  examination  with,  241 

Optic  nerve,  diseases  of,  211 
,,        atrophy  of,  218 

„      from  tobacco,  221 
,,        fibres,  opaque,  239 
,,        injuries  of,  238 
,,        senile  atrophy  of,  219 
,,        tumours  of,  237 
Optic  neuritis,  ascending,  216 
,,  descending,  211 

Orbicularis,  paralysis  of,  350 
Orbit,  abscess  of,  372 

,,     acute  inflammatory  exudation  into,  406 

,,     aneurisms  of,  383 

,,     caries  of,  382 

,,     congenital  tumours  of,  400 

,,     foreign  bodies  in,  376 

,,     fractures  of  the  Ijones  of,  375 

,,     ntevus,  venous,  of,  390 

, ,     necrosis  of,  382 

,,     penetrating  wounds  of,  380 

,,     periostitis  of,  380 

,,     tumours  of,  395 

»         „  1.  Those  which  originate  within  orbit,  395 

),         „  2.  Those  which  commence  within  eye,  399 

)>         „  3.  Those  which  originate  beyond  eye  or  orbit,  399 

,>        „  bony  and  cartilaginous,  397 
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Orbit,  cysts  of,  396 

,,     fibrous  tumours  of,  397 

,,     recun-ent  fibroid  tumours  of,  398 
Orbital  tumours,  treatment  of,  401 
Oscillations,  involuntary,  of  globe,  300 

pAGENSTECHRR'S  operation  for  cataract,  155 

Panophthalmitis,  197 
Papillitis,  211 
Paracentesis  of  cornea,  38 
Paralysis  of  ciliary  muscle,  286 

„         all  the  ocular  muscles,  298 

„        fourth  nerve,  296 

„        sixth  nerve,  297 

„        third  nerve,  294 

,,        portio  dura  of  seventh  nerve,  350 

external  rectus,  297 
„  inferior  rectus,  296 
„  internal  rectus,  296 
„  superior  rectus,  296 
„  „      oblique,  296 

„        levator  palpebrfe,  348 
,,         orbicularis,  350 
Paralytic  affections  of  muscles  of  eye,  291 

„  ,,  ,,  from  intra-cranial  disease,  292 

„     intra-orbital  disease,  292 
„     blood-poisoning,  293 
,,    reflex  irritation,  293 
treatment  of,  298 
,,         ,,  ,,         the  eyelids,  348 

Pathology  of  conical  cornea,  57 
„         glaucoma,  126 
„  neuritis,  214 

Pemphigus  conjunctivie,  25 
Penetrating  wounds  of  cornea  and  sclerotic,  76 

„  „        orbit,  380 

Percussion  caps,  injuries  from,  309 
Perimetry,  235 
Periodic  strabismus,  274 
Periostitis  of  orbit,  380 

„  „       acute,  382 

„  „       chronic,  380 

Peritoray,  23 

Physiological  cup  of  optic  nerve,  121 

Phlyctenular  ophthalmia,  40 

Pilocarpine,  nitrate  of,  99 

Pinguecula,  28 

Plaster,  injuries  from,  305 

Posterior  staphyloma  of  sclerotic,  197,  249 
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Presbyopia,  259 

„         treatment  of,  260 

Pricker  for  cataract  operations,  148 

Primary  iritis,  82 

Prisms,  action  and  uses  of,  288 

„      to  ascertain  the  presence  of  binocular  vision,  289 
„     to  test  tlie  strengtli  of  the  muscles  of  the  eye,  289 
„     to  wear  as  spectacles  to  correct  diplopia,  291 

Prolapse  of  iris,  105 

Proptosis,  372 

Pterygium,  26 

Ptosis,  318 

Pulsating  exophthalmos,  387 
Pupil,  artificial,  101 

Purulent  ophthalmia  of  newly  born  infants,  4 
Pui-ulent  or  contagious  ophthalmia,  7 
Pyramidal  cataract,  161 

■DEFRACTION,  anomalies  of,  247 

Eepositio  ciliorum,  334 
Ketina,  diseases  of,  177 

„     cysts  of,  193 

„     detachment  of,  188 

,,     embolism  of  central  artery  of,  192 

,,     glioma  of,  206 

,,     hyperajmia  of,  177 

,,     tumours  of,  206 
Retinitis,  178 

,,       albuminurica,  180 

J.  in  pregnancy,  181 

,,       apoplectica,  184 

,,       pigmentosa,  187 

,,       syphilitica,  182 
Retinal  apoplexy,  184 
Retinoscopy,  243 
Rheumatic  iritis,  86 
Rodent  cancer  of  eyelid,  354 
Rupture  of  eye  through  sclerotic,  78 

OAMESCH'S  operation  for  ulcer  of  cornea,  39 
^    Sarcoma  of  cornea  and  sclerotic,  81 
,,  choroid,  207 

>i  >,       originating  in  lost  eyes,  210 

,,  lachrymal  gland,  327 

Scissors  for  making  artificial  pupil,  103 
Sclerotico-choroiditis,  posterior,  197,  249 
Sclerotic,  diseases  of,  31 

,,       anterior  staphyloma  of,  65 

,,       posterior  staphyloma  of,  197,  249 

„       penetrating  wounds  of,  76 

G  G 


450 


INDEX. 


Sclerotic,  rupture  of,  78 
Sclerotomy,  128 
Scotomata,  223,  235 
Scrofulous  ophthalmia,  40 
Sebaceous  cysts,  358 
Secondary  cataract,  165 

,,  „       knife,  148 

„       glaucoma,  124 

,,       iritis,  83 
Senile  atrophy  of  optic  nerve,  219 

,,    cataract,  137,  146 
Serous  iritis,  89 

Seton,  in  vascular  ulcer  of  cornea,  49 
Shield  for  protecting  eye  in  purulent  ophthalmia,  9 
Short  sight.    See  Myopia. 
Sicher.s  knife,  147 
Silver  style,  318 
Simple  glaucoma,  122 
Sixth  nerve,  paralysis  of,  297 
,,         anatomy  of,  297 
Small  shot,  injuries  from,  310 
Snellen  on  astigmatism,  264 

„     eyelid  forceps,  333 
Snow-blindness,  231 
Soft  cataract,  138 

operations  for,  140-144 
solution  operation  for,  140 
,,  suction  operation  for,  144 

Sparkling  synchysis,  134 
Spasm  of  ciliary  muscle,  287 
Speculum,  spring-stop,  101 
Spoons  for  traction  operation  for  cataract,  150 
Spud  for  removal  of  foreign  bodies,  73 
Squint.    See  Strabismus. 
Staphyloma,  anterior,  of  sclerotic,  65  ^ 

posteiior,  of  sclerotic,  197,  249 
ciliary,  65 
of  cornea,  61 
J  J  „       operations  for,  64 

Strabismus,  274 

alternating  or  binocular,  2/4 

causes  of,  275 

concomitant,  276 

convergent  or  internal,  276 
\\         Critchett's  operation  for  divergent,  283 
\\         Tweedy 's        „  ^  „  284 

divergent  or  external,  277 
"  following  division  of  internal  recti, 

','         following  paralysis  of  opponent  muscle,  283 
''         Graefe's  operation  for,  280 
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Strabismus,  hooks  used  in  operation  for  279  280 

,,         monocular,  274  >       >  - 

,,         Liebreieh's  operation  for,  281 

,,         Moorfields'  operation  for  279 

,,         paralytic,  291 

,,         periodic,  274 

primary  deviation  in,  275 

,,  secondary  deviation  in,  276 

,,         to  note  the  extent  of  the,  275 

,,         treatment  of,  278 
Streatfeild's  operation  for  entropion,  339 
Striated  cataract,  145 
Stricture  of  nasal  duct,  317 
Strong  acids,  injuries  from,  307 
Strumous  corueitis,  34 
Suction  operation  for  cataract,  144 
Suppurative  corneitis,  36 

,,        choroiditis,  197 

1,         iritis,  90 
Symblepharon,  365 
Sympathetic  irritation,  110 

,,  ophthalmia,  110,  111 

Synchysis,  134 

,,       scintillans,  134 
Syndectomy,  23 
Syphilitic  iritis,  85 

„      ulcers  of  eyelid,  353 
Syringe  for  soft  cataract,  145 


rriARSAL  cysts,  356 

Tattooing  the  cornea,  53 
Taylor's  spoon  for  cataract  operation,  150 

,,       operation  for  symblepharon,  368 
Teale's,  Mr.  T.  P.,  operation  for  symblepharon,  367 

11  »         suction  operation,  144 

Tension  of  globe,  to  ascertain,  129 
Test-types,  431 

Third  nerve,  paralysis  of,  294 
,1       ,,     anatomy  of,  294 
Tinea  tarsi,  329 
Tobacco  amaurosis,  221 
Trachoma,  15 

Traction  operation  for  cataract,  149 
Traumatic  cataract,  163 

,,       treatment  of,  164 
Traumatic  iritis,  90 
Tremulous  iris,  130 
Trephining  cornea,  operation  of,  60 
Trichiasis,  331 
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Tubercles  in  choroid,  202 
Tumours  of  clioroid,  207 

conjunctiva,  28 

cornea  and  sclerotic,  dermoid,  28 
eyelids,  356 
frontal  sinus,  407 
iris,  93 

optic  nerve,  237 
orbit,  395 
retina,  206 

sebaceous  or  dermoid,  near  orbit,  358 
Tweedy's  optometer  for  astigmatism,  265 

,,        operation  for  divergent  squint,  284 
Tyrrell's  hook,  102 

TTLCERS  of  eyelid,  353 

,,  ,,     epithelial,  354 

,,  ,,      rodent,  354 

,,  ,,      syphilitic,  353 

,,         cornea,  43 

,,      chronic  vascular,  49 

,,     superficial,  44 

,,         nebulous,  44 

,,  ,,        transparent,  45 

,.  »     deep,  45 

,,  „        ,,    crescentic  or  chiselled,  47 

„  „        „    sloughing,  46 

TTENOUS  niEvus  of  orbit,  390 

^  Vinegar,  injuries  from,  308 
Vitreous  humour,  diseases  of,  131 

,,       dislucation  of  lens  into,  172 
„       fluidity  of,  134 
,,       foreign  bodies  in,  135 
,,       hfemorrhage  into,  136,  204 
,,       inflammation  of,  131 
,,       opacities  of,  132-133 
Voluntary  nystagmus,  301 

WARTS  on  conjunctiva.  '29 

Weak  acids,  injuric-s  trom,  308 
Weber's  canaliculus  knife,  322 
White  atrophy  of  optic  nerve,  218 
Wounds  of  eyelids,  362 

,,      cornea  and  sclerotic,  76 

VANTHELASMA  palpebrarum,  359 

Xerophthalmia,  24 
Xerosis,  24 
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